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NEW YORK, SATURDAY, JANUARY 6, 1900 


RETROSPECT OF THE YEAR 1899. 


Looking baek over the year that has just drawn toa 
close, the American who has the Interests of his eountry 
deepiv at heart will find abundant cause for satisfac 


tion. It has been a record of unqualified prosperity 
OUR EXPORTS 
The vear 1898 saw the success of our arms, and the 
advancement of our naval and military prestige; its 


nessed an equal and more pleasing 


successor has w 


trinmph int irts of peaceful industry. With rapid 
strides we have moved up to the front rank as a great 
exporting nation, and not only have we easily held 
our own and strengthened our position in those lines 


of manufacture in which we had already made a good 
be 


our products 


ginning, but we have gained a secure foothold for 


new territory which was supposed to 


belong ey wsiveliy to our foreign competitors It is 


unnecessary to multipty nstances, and it is sufficient 
to refer to the eonstruction of the Atbara bridge in 
the Soudan and thes ynuent of American locomotives 
to Eogland. as instanees of the facet that our industrial 
methods enable us to bui so cheaply, so expeditiously 
and so well, that we ean lay down a manufactured ar 
ticle in Great Britain or her possessions in less time, at 
less cost, and of equally serviceable quality as the 


British firins themselves hur exports of electric rail- 
way equipinent have grown enormously, the lmportant 
new London underground roads and the Glasgow cor 
poration tramways cowing to this eountry for their 
material and equipment {merican locomotives and 
American bridge work leed, are becoming familiar 
the world over, the latter g ¢ abroad in inereasing 
numhers Japan and ¢ s, While the eontraects for 
English engines find their counterpart in an order 
for twenty locomotives for the Saxon State Railways 
of the German Empire lhe Soudan episode has been 
repeated in Burma, where an American firm offered to 
bnild in one vear for $800.000 a bridge for which the 
most favora * Koglish tender asked 8590.000 and 
tiiree vVears time "to « piete The Instances qu ited 
are afewa g " which indicate the vast possi 


bilities of the future, among which we may reckon the 
ultimate advancement of this country to the position 
now held by Great Britain as the greatest trading 
nation of the world, with New York as the world’s 
commercial center 


UR EMPIRI 


| he probiems Tt colonial for the want of a better 
word) adm tration, remaining to us asa legacy of the 
Spanish war, have been solved, during the year, with 
a reasonable easure of success In Porto Rico. as 


the result of the devastating hurrieanes of last sum 
mer, our efforts have been chiefly in the way of relief 
for a starving peasantry and the ery is still for help. 


In Cuba our efforts have been largely directed to the 


cleaning up of the accumulated filth of the cities, and 
such relief of the inipoverished country as could be 
accou plished The absence of political disturbances 
after the perpetuai strife of Spanish rule indicates that, 
so far as outward appearances go, the pacification of 
the island is complete; but it is too early to judge 
of thy practicai results of our government or to de 
termine how long our oceupation of the island must 
continue, The splendid work already aecomplished 
by General Wood at Santiago is a good augury for the 
future of the > 
nor. In the Philippines, if we may judge from the re- 


sland under its newly appointed gover 


ports of General Otis, the insurrection is practically at 
an end, the insurgent army broken up and dispersed 
and Aguinaldo a fagitive. The problem in these far 
distant islands is big with possibilities, and its solution 
Will «a for the most eareful consideration. In some 
respects it is as difficult a question as ever confronted 
an American Congress, If the administration of these 
islands be carefully safeguarded from the worst fea- 
tures of political influence. we have no doubt that the 
Philippines will be pacified and rendered in due time 
extremely prosperous under American rule. 


CIVIL ENGINEERING 


The record of the year in the sphere of civil engineer 
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ing is remarkable as much for the works proposed as 
for those accomplished, although we must ake a nota 
ble exception in the case of the great Chicago Drainage 
Canal, which is now practically completed, and the new 
St. Lawrence Canal locks, which, by making it possi- 
ble for oceau steamers 270 feet in length to pass be- 
tween the Great Lakes and the Atlantie, will place the 
Great Lake cities in direct communication by water 
with the Atlantie seaboard. The Chicago Drainage 
Canal, primarily intended to carry off the sewage ol 
Chieago, is one of the greatest canals ever construct 
ed. It has adepth of 22 feet of water, witha maximum 
width of 202 feet, and its total length is 35 miles. It 
has cost over $33,000,000, and the total excavation, in- 
cluding the river diversion, is over 43.000.000 eubie 
yards. Another canal of less dimensions but great 
historic interest completed and opened last year is the 
Dismal Swamp Canal, 10 feet deep, 80 feet wide, and 22 
miles long, which will enable vessels to go south from 
Norfolk by the inland route, avoiding the dangers of 
Cape Hatteras. The Panama Canal has been prose 
cuted steadily throughout the year, and with the Ni- 
earagua Canal and other proposed canal routes across 
the Isthmus is being made the subject of investigation 
by a United States commission, with a view to select- 
ing the best location for a national canal. The most 
important hydraulie works in the hands of British en- 
gineers are the great dam at Assouan on the Nile and 
the barrage at Assouat. About 8,000 wen are employ- 
ed on the former work and 12,000 men at the barrage. 
When this work is completed, alarge area of the Nile 
Valley will be brought under cultivation, with a corre- 
sponding increase in the wealth and prosperity of that 
historie country. The opening of the railway to Khar 
toum, the death of the Khalifa and the final dispersion 
of his army, events which marked the close of the year, 
are all important steps in the rehabilitation of the de- 
vastated regions of the Upper Nile. The most import- 
ant water works in course of construction in the United 
States, the Croton Dam, for the supply of New York, 
and the Wachusett Reservoir, for the supply of Bos- 
ton, have been pushed forward during the year, the 
Croton Dam being now within two years of comple- 
tion 

Early in the year the Great Boston Terminal Station, 
the largest structure of the kind in the world, was opened 
for traffic, and the important work on the Philadelphia 
Subway and Tunnel, involving an expenditure of 
$6,000,000, has been pushed to completion. In New 
York city astart has at last been made in the mat- 
ter of rapid transit, and the awards will shortly 
be made for the construction of the tunnel road. 
The new East River bridge has so far progressed 
that the tower foundations are completed and the 
two anchorages nearly so, while the steel work for 
the towers and approaches is being delivered and the 
contracts for the eables have been closed. Two 
other bridges across the East River to cost respectively 
$13,000,000 and $15,000,000 are to be commenced, unless 
the present Controller of New York succeeds in substi- 
tuting his proposed tunnels as an alternative and more 
economical scheme. Indeed, tunnel schemes of great 
magnitude are very much in evidence just now, for in 
addition to those suggested beneath the English Chan- 
nel and the Irish Sea is one to connect Europe and 
Afriea at the Straits of Gibraltar—of which it is suffi- 
cient to say that it is as little likely to be built as the 
other two. The most important harbor improvement 
of the year is the eutting of a 40-foot ehannel into New 
York Harbor. The contracts have been let, and work 
is being pushed on a set of mammoth suction dredges, 
similar to those which have done such good service at 
the mouth of the Mersey, Liverpool. Work during the 
year has been prosecuted with feverish energy on the 
Trans-Siberian Railway, which with its European con- 
nections will have a total length from Atlantic to 
Pacific of about 6,700 miles. 

MECHANICAL ENGINEERING. 

There have been no very notable developments in 
the field of mechanical engineering. The water-tube 
boiler continues to advance in favor,as do superheat- 
ing and mechanical stoking. Central stations are 
growing in size and in the bulk of the separate 
units. The most striking instances of this are to be 
found in this city, where three mammoth stations of 
from 70,000 to 100,000 horse power total capacity are 
under construction. The separate engines vary from 
6,600 to as high as 10,000 indicated horse power, 
something altogether unprecedented outside of the 
engine room of an Atlantic liner. In the smaller 
classes of steam engine we notice a distinet revival of 
interest in the rotary engine, much of which no doubt is 
due to the stimulus of the steam-driven automobile, for 
which a successful rotary engine would be the ideal 
motor. If the rotary type is ever successfully applied 
to the automobile, it will probably be in the form of a 
steam turbine, with worm gearing to reduce the speed 
of revolution to the desired rate. The light weight of 
the turbine in proportion to its power, its perfect 
equilibriam, great range of expansion, and silent ex 
haust, would seem to render it an ideal motor for 
the purpose. Meanwhile both the Parsons and the 
De Laval machines are extending their field of opera- 
tions, and Parsons turbines are being built or planned 
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of from 1,000 to 1,500 horse power. According to Prof. 
Thurston, we must not look for much further develop- 
ment in the steam engine, as it has been so far per- 
fected that but little more in the way of economy can 
be expected of the designer, recent tests of a pump- 
ing engine, carried out by the college over which Prof. 
Thurston presides, having revealed an efficiency, meas- 
ured against the perfect engine of Carnot, of 84 per 
cent and a duty measured on a basis of 1,000,000 B.T.U. 
of 163,000,000 foot-pounds. 
ELECTRICITY. 

The year’s progress in the electrical world has been 
marked by steady advance along establisined lines, 
with few or no startling inventions or discoveries to ve 
recorded, Perhaps the most striking development har 
been that of wireless telegraphy, a system which wa 
shown for the first time in successful commercial oper 
ation in this country by Marconi himself during the 
international yacht races. During the summer wireless 
messages were successfully transmitted between ships 
of the British navy which were separated by 80 miles of 
water, and decipherable messages were also dispatched 
from Chelmsford in England to Boulogne in France, 
over 110 miles of land and water. Marconi has done 
enough to establish the practical value of his system 
for certain specified work ; but its value will be enor- 
mously inereased if he can discover some means to re- 
strict the receipt of messages to the particular station 
for whieh they are intended, and prevent all inter- 
ference by the waves sent out from other stations that 
may happen to be within range. Searcely less remark- 
able results in their way have)been attained by the 
Pollak-Virag system of high-speed telegraphy ; from 
70,000 to 100,000 words per hour having been trans- 
mitted between Budapesth and Vienna, while recently 
as high as 122.000 per minute were transmitted between 
Chicago anid Baffalo. In this system transmission is 
effected by a perforated strip of paper, as in the case 
of the Wheatstone automatic, while a telephone fitted 
with two small mirrors serves as the receiver, the 
diaphragm of the telephone being set into oscillations 
corresponding to the current impulses generated by 
the transmitter. The SCIENTIFIC AMERICAN has de- 
voted considerable space during the year to descrip- 
tions of the electrical development of the Niagara 
water power. The close of the year sees the first half 
of the proposed 100,000 horse power plant of the 
Niagara Falls Power Plant nearing completion, and 
steps being taken to duplicate the existing power 
house with another of equal capacity on the opposite 
banks of the company’s feeder canal. The Hydraulic 
Power Company has an output of about 14,000 horse 
power, and improvements are under way which wil\ 
increase this to 20,000. The Canadian Niagara Power 
Company is to commence work shortly on the develop- 
ment of 10,000 horse power, and altogether it may be 
said that the much talked of ** harnessing of the falls ” 
as far as it has gone has proved a technical and indus- 
trial success. Electricity continues to oust every other 
form of power for the operation of street railways, and 
the indications are that for city work the underground 
trolley will be the exelusive system, -with the overhead 
trolley for suburban and short interurban lines. At 
the same time the third rail has given such good re- 
sults on the New Haven Railroad that it is not im- 
probable that the Shore Line from New Rochelle to 
Harlem will be equipped with a third rail. The elee- 
tric equipment of steam railroads, however, is not pro- 
eeeding as quickly as many people had expected, 
although the great system of the Manhattan Elevated 
is to be electrically equipped, an order for several 
thousand tons of third rail having been placed during 
the year. Another change from steam to electricity 
that has been determined upon, is the equipment of 
the Metropolitan Underground Railway in London. 
In this connection mention must be made of the excel- 
lent economy shown last year by the electric lines of 
the Metropolitan Street Railway Company in this 
city, which cost for operation per car mile 11°95 cents 
as against 17°96 cents for the horse ear roads, and 17°99 
cents for the cable roads. <A service of compressed air 
ears has been started on two crosstown lines of this 
company, but it is too early to make any comparison 
of results with the electric or cable roads. 

STEAM RAILROADS. 
Transportation, as represented by the gigantic rail- 
yay system of the United States, has to record a 

healthy growth, and the age of wild-cat railroad eon- 
struction has doubtless gone for good. The present 
total length of our roads is 184,532 miles, and our ad- 
vance is now recorded year by year, not so much by 
added mileage as by improved rolling stock and road- 
bed, more commodious stations, a faster time ear, 
and a slowly (too slowly) lessening casualty list. Loco- 
motives and freight ears continue to inerease in size, 
though not so noticeably as they did last year. The 
fast transcontinental mail trains have called for and 
produced some exceptionally powerful express engines 
with boilers of unusual capacity, and the big freight 
engines of over 100 tons weight of the preceding year 
were followed by others of even greater weight and 
power last year. 

The steam locomotive still holds the field as par ea- 
cellence the traction motor for heavy or long distance 
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trains, the Heilmann electric machine notwithstand- 
ing, and there is no evidence that it is likely to be dis- 
placed. The fastest trains in the world during the 
year were those run during the summer season on the 
Pennsylvania and the Philadelphia and Reading roads, 
from Camden to Atlantic City. These trains, whose 
schedule speed is between 60 and 70 miles an hour, 
frequently made the runs of 55°5 and 58°3 miles at rates 
of from 68 to 74 miles an hour, with trains weighing as 
high as 290 tons. The palm for the fastest regular 
express service, however, inust be awarded to the great 
French railroad Chemin de Fer du Nord, which is un- 
approached in the number and average speed of its 
fast trains. The service includes no less than 45 trains 
with a running speed, including stops, of over 50 miles 
an hour, and of these no less than 10 are timed to run 
at speeds of from 54 to 60 miles an hour. The service 
is worked by four-cylinder compound engines. 

THE AUTOMOBILE. 

Unquestionably the greatest advance in transporta- 
tion is that reeorded in the field of the automobile, 
which is evidently destined to enjoy a popularity as 
great as, and certainly more lasting than, the bicycle. 
There has been a noticeable and very gratifying im- 
provement in the general appearance of the latest 
styles of automobile which have made their appear- 
anee during the year, and the constantly accumulat- 
ing experience is leading to marked improvement in 
the motors. The field is no longer all but exclusively 
oceupied by the gas engine and the electric motor ; for 
the improvements in steam motors has been so great 
as to promise that this long established, well under- 
stood and easily managed form of power may yet be- 
cowe the most popular for the automobile, with com- 
pressed air a possible rival. The speed and “radius 
of action,” to borrow a naval term, of the automobile 
have seen a truly remarkable increase during the 
twelve months. A remarkable proof of this was shown 
in the nine-day race around France, in which the 
winner covered the distance (1,428 miles) in 44 hours, 
44 minutes, 9 seconds, an average speed of about 32 
miles per hour. Special racing machines have made 
speeds on the track of overa milea minute. Another 
machine has covered 85 miles in 74 hours without re- 
charging, and in a trial against the Paris-St. Malo 
express, two automobiles covered the distance, 226 
miles, in 7 hours and 35 minutes, the train taking 13 
minutes longer. The progress of the industry in this 
country has been decidedly encouraging. The latest 
models of American automobiles compare favorably 
with the best European makes, and we look for the 
industry to make very rapid strides during the present 
year. 

THE BICYCLE. 

As the star of the automobile rises, that of the bi- 
cycle seems steadily to set. The latter will never 
cease to be used for business and pleasure; but the 
popular rage, which is already on the wane, will be in- 
creasingly transferred to the automobile as the price 
of the latter comes more and more within the reach of 
the purse of the average citizen. The introduction of 
motor-pacing has enabled some remarkable speeds to 
be accomplished on the bicycle, a mile having been 
ridden in 1 minute and 19 seconds on the track, the 
eyelist using a chainless wheel. Speaking of paced 
riding, a striking evidence that the atmosphere pre- 
sents the principal resistance toa bicycle moving at 
high speed was afforded by the ride of a mile in 57 
seconds made during the year by a rider paced by a 
locomotive. This wasdone on a prepared plank track 
laid specially for the attempt. The most noticeable 
improvement in the bicycle has been in the introdue- 
tion of coaster brakes, and of other forms of brake 
applied to the rear wheel. Beyond this there has been 
but little change as compared with the model of the 
previous year. 

NAVAL. 

In naval affairs there has been no cessation of the efforts 
of the maritime nations to increase their already stu- 
pendous fleets. The SCIENTIFIC AMERICAN has devoted 
particular attention to this subject during the vear in 
a series of articles entitled ‘* The Navies of the World.” 
A preliminary comparison showed that the United 
States, at the commencement of 1899, stood fourth in 
power and numbers, with Germany a close fifth. Un- 
less we make more strenuous efforts, however, we shall 
soon have fallen to fifth place, for the present German 
programme calls for the expenditure of nearly $200,- 
000,000 on naval construction, the amount to be made 
available in yearly installments as needed. We think 
that a similar scheme, calling for the construction of, 
so many battleships, cruisers, ete., each year, would 
produce better results than our present haphazard 
wethods, in which the growth of the navy is dependent 
from year to year upon the ecaprice of our legislators. 
It is worthy of note that Great Britain has now under 
construction for her own navy warships Whose total 
tonnage is 488,000 tons, or more than the total tonnage 
of the whole United States navy. France and Russia, 
moreover, are making relatively large additions, and 
Japan, whose navy is now entitled to rank as of the 
first class, is a liberal patron of the best European 
yards. We cannot afford to stand still. 

The United States navy has received some notable 
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additions during the year. The battleships “‘ Kear- 
sarge” and “ Kentucky,” carrying the much discussed 
superposed turrets, passed satisfactorily through their 
trials, in each case exceeding the contract speed, and 
the * Alabama ” made 17 knots on her builders’ trial. 
The * Wisconsin” and “ Illinois” are also nearing com- 
pletion, and the three battleships of the ‘‘ Maine” class 
are well advanced. The three battleships of the ‘“* New 
Jersey” class and the 13,500-ton armored cruisers of 
the * California” type are * held up” by the refusal of 
Congress to allow the purchase of necessary Krupp 
armor. The new monitors are being constructed at a 
leisurely pace, and the contracts have been let for the 
construction of the six semi-protected 1644-knot cruis- 
ers of the ** Denver” class. These monitors and cruisers 
will prove to be among the most unprofitable invest- 
ments of money ever wade, rivaling in this respect 
the “* Vesuvius” and the “ Katahdin.” Our torpedo- 
boat fleet is growing apace, the vessels coming fairly 
well up to contract requirements. In foreign navies the 
effect of the improved Krupp process is seen in the 
lightening of armor, and its distribution over a larger 
area of the ship’s side, the latest battleships of the 
* Dunean ” class for the British navy carrying only 7 
inches of armor on the side. The weight saved in armor 
shows itself in the engine and boiler rooms, for these 
vessels are to steam 19 Knots with natural draught. 
The water-tube boiler bas been adopted for our navy 
and will be used, we believe, exclusively in our new 
battleships and cruisers. The speed of all warships, 
from the 15,000-ton battleship to the torpedo boat, con- 
tinues to inerease. Schichau, of Elbing, has achieved 
over 35 knots on an 18'4-iwile course with the torpedo 
boat * Hai Lung.” built for the Chinese navy, and 
Parsons of turbine fame is reported to have realized 
37 knots in preliminary trials of an enlarged ** Tur 
binia,” although this latter needs verification. The 
submarire boat has been very much in evidence dur- 
ing the vear, chiefly because of the increased attention 
paid to it by the French government and the very 
succesful trials of the ** Holland” in this country. 

The manufacture of the new long-caliber guns at 
Washington has been carried on with gratifying re- 
sults. The new 50-ealiber 4-inch gun has given a veloci- 
ty of about 3.000 feet per second, with a moderate 
chamber pressure. A new, multi-perforated, all-gun- 
cotton powder is being made, which will give equal 
velocities with a pressure not to exceed 16 tons in the 
powder chamber. Experiments with high-explosive 
shells, especially in the case of a new explosive, 
**joveite,” have been highly suecessful. A shell loaded 
with the latter substance, and weighing 523 pounds, 
penetrated a 14°5-inch Harveyized plate without break- 
ing up. 

THE MAGAZINE RIFLE IN WARFARE. 

The progress of the South African war has proved 
that the modern magazine rifle is par eacellence the 
weapon of the future in wilitary operations. Although 
the British infantry have proved their ability to storm 
unintrenched or partially intrenched positions, as at 
Glencoe, Belmont, and Gras Pan, the repulses at 
Magersfontein and the Tugela, where the Boers had 
thrown up elaborate intrenchments, proved that di- 
rect assault on such positions, when held by such ex- 
cellent shots as the Boers, are doomed to failure. The 
magazine rifle has put a heavy discount upon old-time 
valor, and the war of the future will be more than 
ever a war of the tacticians. 

MERCHANT MARINE. 

The most notable event in the merchant marine was 
the placing in service of the ‘* Oceanic,” of the White 
Star Line, the first of the modern vessels to exceed the 
dimensions of the ‘‘Great Eastern.” As compared 
with the earlier vessel she is 12 feet longer, and she has 
1.500 tons more displacement, while her sea speed is 20 
knots as against about 13 knots for the “Great East- 
ern.” The * Kaiser Wilhelm der Grosse ” continues to 
reduce her own record, having made the trans-Atlantic 
passage last year at an average speed of 22.56 knots. 
She also ren in one day 580 knots at the rate of 24°17 
knots an hour. The Hamburg-American Line will short- 
ly place in service an answer to the * Kaiser Wilbelm” in 
the ‘‘ Deutschland,” a 6864¢-foot ship, which, with 35,000 
indicated horse power, is to maintain an average sea 
speed of 23 knots an hour. This places the 5-day pas- 
sage well within reach. The tragic loss of the ‘* Bour- 
gogne” has stimulated the munificent offer of the 
Pollok prize of $20,000 for the best device for saving 
life at sea. That other notable disaster, the loss of the 
** Paris,” served to demonstrate the strength of the mod- 
ern system of ship construction ; for after lying for 52 
days on the rocks of the stormy Cornish coast, this fine 
vessel was floated, and will eventually return to her 
duties upon the New York-Southampton route, “ Roll- 
er” boats have yet to achieve the speeds promised by 
their inventors. The ‘“ Ernest Bazin” has been sold, 
and has found her legitimate sphere of activity as a 
show-ship, while Knapp’s roller boat is resting on its 
laurels, with a reeord of having rolled 41 miles in 5 
days. 

AERONAUTICS. 

Activity in the aeronautical world has been directed 
rather to the development of the airship than the 
aeroplane, Ever since Langley’s brilliant success 
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in achieving a flight of three-quarters of a wile with 
an experimental, steam-driven, machine, we have heard 
but little, either of the motor-driven aeroplane, or the 
soaring machine. The balloonists, on the other hand, 
have been very active, and fairly successful. By far 
the most ambitious attewpt at the construction of an 
airship is that of Count Zeppelin, whose mammoth ma- 
chine, over 400 feet in length, was to have made its 


trials in October. 
ARCH MOLOGY. 


Although archeology cannot this year report such 
sensational discoveries as have rendered some previous 
years famous, gratifying results have been attained in 
Rome, where the much-explored site of the Forum 
still yields up its seerets to the antiquarian pick and 
spade; while in Egypt, thanks to the Egyptian Explora- 
tion Fund, over two thousand historic and prehistoric 
graves have given up their treasures for the enrichment 
of modern museums. Had they been living friends in- 
stead of ** senseless” stone, the fall of the great col 
umns at Karnak could searcely have caused more 
sincere regret than was felt throughout the civilized 
world when this disaster was made known 

GEOGRAPHICAL AND SCIENTIFIC EXPEDITIONS, 

Never was there a time when so many and so well 
equipped expeditions were abroad in the effort to fill 
in the blank spaces in the geography of the world. 
Interest is divided pretty equally between the Arctic 
and Antarctic regions — with a preference for the 
former. Peary is well on his way to the North Pole. 
Profiting by his past experience, he is engaged in estab- 
lishing the necessary line of communications before 
making his final dash for the objective point. He has 
an able competitor in Sverdrup, Nansen’s old colleague, 
who has taken the “Fram” once more into Aretie 
waters, with the intention of combining Peary’s and 
Nansen’s plan of advance in a supreme effort. Dur- 
ing the vear Abruzzi has set out, and Wellman has re 
turned from Franz Josef Land. The Belgian Ant- 
arctic expedition, which sailed from Antwerp over two 
years ago, has brought bome a fine collection of fauna 
and many valuable data gathered during its deep sea 
investigations ; while the Geographical! Society of Ber- 
lin has under consideration the dispatch of a well- 
equipped expedition. Mention should be made also of 
Prof. Hatcher’s exploration of Patagonia, which has 
yielded valuable results, and also of the exploration of 
the fossil beds of Wyoming, which has proved so suce- 
cessful that another expedition is being planned for 
this year. 

CHEMISTRY. 

After being crucified by its friends, liquid air has 
been attacked by the vultures. Liquid air promoting 
is the order of the day, with capitalizations at $10,000, - 
000 the company, and sales of stock at the rate of $2.50 
a share. 

Prof. Dewar again holds a prominent place in the 
history of the year’s progress. To the long list of 
his achievements has been added the liquefaction of 
hydrogen, the first public exhibition of the new sub- 
stance having been made at the Roval Institution, 
London, iu June of this year. Subsequently, at the 
Dover meeting of the British Association, he deseribed 
the experiments by which he had succeeded in solidi- 
fying the same gas. Early in the year, MM. Curie and 
Bremona announced ‘through Dr. Beequerel to the 
Academy of Sciences at Paris, the discovery of a new, 
supposedly elementary substance, to which they gave 
the name of * radium,” and in May Sir William Crookes 
informed the British Royal Society that he had found 
ina photograph of a spectrum a group of lines indi- 
cating the existence of a new element, which in honor 
of his Queen he named “ vietoriam.” 

Electric lighting has recorded no developments 
worthy of special mention, for great as were the expec- 
tations based upon the new Nernst lamp, they have not 
been fulfilled. Acetylene, on the other hand, has fully 
justified expectations, and both as an illuminant and 
a source of motive power it is giving excellent results, 

OBITUARY. 

Limitations of space prevent a lengthy reference to 
the obituary of the year, which includes the names of 
men who ean ill be spared from the fields on which 
they have left imperishable monuments of their labors. 
In the death of Prof. O. C. Marsh, American science 
suffered the severest loss since the death of Prof. Cope. 
Of that distinguished German, Prof. R. W. E. Bansen, 
it is sufficient to say that in the last half century it is 
searcely possible to find another whose contributions 
to science have been greater in their total practical 
effect. The death roll of American scientists also con- 
tains the names Dr. Daniel G. Brinton, the ethnolo- 
gist, Hamilton Young Castuer, celebrated for his work 
in the chemical arts, and the naturalist, Elliott Coues ; 
while Canada has been robbed of the geologist Sir 
William Dawson. Of technical experts, the army and 
navy have lost Gen, D. W. Flagler aud Lieut. R. B. 
Dashiell; and Great Britain, Vice-Admiral Colomb, Sir 
vouglas Galton in England and Mr. Frank Thompson 
in America were two of the best known engineers of 
the day. The names of William H. Webb. the ship 
builder, and Ottmar Mergenthaler, the inventor of the 
‘‘linotype” machine, complete a death-roll as illustri- 
ous as it is long. 
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LANDSLIDE AT AMALFI. 

A landslide occurred December 21 at Amalfi, on the 
Galf of Salerno, Italy. Many houses and the Capu- 
chin monastery were destroyed. The landslide dashed 
the whole building on the houses below, and all were 
in turn burled into the sea, burying four simacks that 


were moored in the bay At first it was thought that 


the loss of life was very severe. Fortunately it was 
found that only ten were killed and quite a number 
injured. The accident is attributed to the recent 


[roops and engineers from Naples and 
Salerno were hurried to the spot. Fortunately many 
of the visitors had gone up to Rome to witness the im- 
posing ceremonies of the Christmas St. 
Peter's, or the fatalities would have been wuch larger. 


heavy rains 


season at 


The residents were naturally greatly frightened, es- 
pecially as another landslide threatened to overwhelm 
them. 

it really seems as though in that country nature 


chooses the most beautiful spots for the manifestation 


of her power. Witness Vesuvius, Etna, Ischia, and 
now Awalfi Amalfi is one of the two or three most 
picturesque spots in Italy and is probably exceeded ia 


y the Bay of Naples itself and Taormina. 
idea of this 


beauty only 
UOur 
wonderful piace 
southeastern side of a high rocky point 
It has 
interesting history, being mentioned for the 


two engravings give an admirable 
Awalfi is not far from Sorrento and 
lies on the 
which extends out toward the island of Capri. 
a most 
first time in the sixth century, when it enjoyed the pro- 
It afterward became an inde- 
The 


town was continually at variance with the neighbor- 


tection of the Empe ror 
pendent State under the presidency of a Doge. 


ing princes, and defied all the sovereign States in the 
neighborhood until King Roger reduced the place in 
1131. Amalfi assisted in a war with the Pisans, and it 
was during this struggle that the celebrated manu- 
script of the Pandects of Justinian fell into the hands 
of the Pisans. The sea began gradually to undermine 
the lower part of the town in the twelfth century, and 
a terrible inundation, in 1343, proved still more de- 
structive, and after that period Amalfi steadily de- 
clined. 

It was really the Athens of the middle ages, and it 
ean boast of having given birth to Flavio Gioja, who 
is said to have invented the compass in 1302. Ina 
hollow of a rock, 400 feet the 
ancient Capuchin monastery which was destroyed. It 


above the sea, stood 
contained fine cloisters, a charming veranda, and mag- 
nificent points of view. A large grotto which will be 
seen to the left was forwerly used as a Calvary or 
The whole front of the 
vineyards, and donkeys 


series of devotional stations 
great rock is covered with 
wind their way among the tortuous lanes, going up 
and down the frequent flight of steps with sure-footed- 
ness. Atrip to ‘this “dependence of the Albergo dei 
Cappuccini” on the Marina is not altogether enjoyable, 
owing to the dreadful pest of beggars, all the streets 


and lanes being infested with them, and the only hope 


F 
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of future comfort is never, under any circumstances, to 
be tempted to give anything to a beggar in Amalfi, for 
if the tourist once does this, he is lost and can go no- 
where without a horde of ill-kempt and persistent 
beggars. The open loggia covered by vines gives one 
of the most inviting views in the world and certainly 
makes one of the most picturesque photographs con- 
ceivable. An examination of the general view of 
Amaifi shows better than any description how a land- 
slide could have occurred. 


>> —_ 


THE CHESTER METALLIC RAILWAY TIE. 
The time is coming when our forests will no longer 
be able to fill the enormous demands of railway com- 










S Sa . 
THE CHESTER METALLIC RAILWAY TIE. 


panies for ties. But even though there may be no 
signs of a decreased production, the metal tie is grad- 
ually supplanting the old wooden sleeper. Its greater 
cheapness and durability, and its smaller weight, 
more than any sentimental desire to preserve our for- 
ests, have been the chief cause of its adoption on many 
American railways. 

Our attention has been drawn to a steel tie in which 
these elements of cheapness, strength, and lightness 
are even more prominent than we have been accus- 
tomed to find them in metallic sleepers. The tie in 
question is the product of the Philadelphia Railway 
Track Equipment Company, Stephen Girard Build- 
ing, Philadelphia, Penn., and has been very success- 
fully used on the Huntingdon and Broad Top Moun- 
tain Railroad, Pennsylvania. 

The Chester tie, as it is termed, is a T-shaped bar six 
feet in length passing through corresponudingly-shaped 
slots in bearing-plates upon which the rails rest, and 
having hook-shaped rail-seats. The bearing-plates, it 
will be observed, have each two depending legs, one on 
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each side of the rail and parallel therewith. Upon 
their upper flat surfaces the bearing-plates are pro- 
vided with two lugs engaging and clamping the inner 
flange of the rail: The lugs, acting in conjunction with 
the hook-shaped rail-seats holding the outer flange, 
fasten the rails so firmly in position that spreading or 
lateral strain is resisted. 

Perhaps the most noteworthy feature of the tie is its 
simplicity. There are but three parts, and these are 
locked together without the use of bolts, rivets, keys 
or wedges. As a result of this simplicity, a road can be 
laid with astonishing rapidity. The oppositely-dis- 
posed lugs and hooks impart strength to the tie and in- 
sure the maintenance of a constant gage. By reason 
of the slotted connection between the bearing-plates 
and the tie, the accidental separation of the parts is 
prevented. The small weight and compactness 
effects a considerable saving in the cost of transporta- 
tion. 

Fig. 1 is a main line tie, and Fig. 2 is a joint tie, 
in which two L-shaped bars are used on opposite sides 
of the joint, with a middle lug lapping the rail at the 
joint. Fish-plates, it will be observed, are discarded. 
Standard gage ties weigh from 69 to 119 pounds ; joint 
ties (standard gage), about 160 pounds. 

——_»<+o0S—_ 
Rations, 





Confectionery in Army 
Candy has been added to the regular ration of the 
American soldier. One New York firm has shipped 
more than fifty tons of confectionery during the past 
year for the troops in the Philippines, Cuba and Porto 
Rico. The government buys candy of good quality, 
which would retail from 30 to 40 cents a pound. It 
consists of mixed chocolate creams, lemon drops, 
cocoanut maroons and acidulated fruit drops. These 
are put in sealed one pound cans of a special oval 
shape, designed to fit the pockets of a uniform coat. 
According to The Evening Post, the use of candy as an 
army ration originated in somé experiments on the diet 
of the troops conducted by the German government. 
ten years ago. They showed that the addition of candy 
and chocolate to the regular ration greatly improved 
the health and endurance of the troops using it. Since 
that time the German government has issued cakes of 
chocolate and a limited amount of other confectionery. 
The Queen has just forwarded 500,000 pounds of choco- 
late in half-pound packages as a Christmas treat for 
the troops in the Transvaal. American jam manufac- 
turers are considering a movement to add jam to the 
army ration. It has been found so wholesome for the 
British army that 1,450,000 pounds have been dis- 
patched to South Africa as a four months’ supply for 
116,000 troops. 





THE loss of life on the Great Lakes during the last 
season has been about a hundred. Fifty-six persons 
were lost by the foundering of ships and thirty-two 
were lost overboard. No passengers were lost on any 


of the regular lines. 
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MECHANICAL ORE UNLOADER. 


BY WALDON FAWCETT. 


The men who are striving for the development of the 
iron and steel industry of the United States seem close 
upon the consummation of another innovation which 
will prove vastly important, quite as important in its 
way as any which have preceded it. In every step of the 
process from the time the ore is taken from the ground 
until it is placed in the furnaces, from which it is to 
emerge as pig iron, vast improvements have been made. 
So complete has been the evolution of economic me- 
thods that the producers of iron and steel some time 


ago cane to the conclusion 
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it is attached the wast is run out over a boat, lowered 
through a hatch, and turned in any direction, its 
radius being about nine feet, which enables the scoop 
to reach the bilge of any vessel on the lakes. After 
the shovel has been closed it is lifted from the hatch 
aud run back over the cars into which it is desired to 
load the ore. 

The whole machine is of heavy steel structure, with 
principal members of plate girder construction. The 
machine of course travels lengthwise on the dock while 
the heavy walking-beam traversing the top of the 
main structure moves at right angles to the dock. 


K 

/ 
one just noted are accomplished by bydraulic power 
through suitable cylinders. All the operating levers 
are grouped in the depending leg or mast, in which, as 
has been explained, the operator is stationed, and thus 
he at ali times travels with the machine, his position 
being directly above the bucket. 

The clamshell bucket will not only discharge its 
contents into hopper cars on either of the two railroad 
tracks at the front of the dock but may, if it is desired, 
be made to empty into a hopper at the dock in case it 
is desired to stock the ore. This hopper may either be 
drawn back and dumped into a storage bin, or its con- 
tents transferred to a tram 
car capable of being drawn 





that the only stage at 
which it would be possible 
to effect any considerable 
saving of time would be 
in the transference of the 
iron ore from the ships 
which bring it down the 
Great Lakes to the cars 
which carry it to the fur- 
naces. 

It is not intended in the 
foregoing remarks to disre- 
gard the cheapening in- 
fluence which has been 
exerted by the larger lake 
ships and the cars of 
greater capacity which 
have come into service 
within the past few years, 
but they may truthfully 
be said to constitute a 
factor separate and apart. 
The manner in which car- 
goes are transferred to and 
from ships at ports on the 
Great Lakes has long been 
the wonder of engineers 
from all parts of the world 
and in this system, the un- 
loading of iron ore, by 
means of huge buckets, 
traveling at a high rate of 
speed on bridge tramways 
extending from the ships 
to cars has been one of the 











back on the 
bridge. 

These conveyer bridges 
are a novel feature of this 
new system of unloading 
iron ore. The bridges are 
of wood and rest at either 
end on towers placed on 
regular standard gage rail- 
road tracks. In order to 
ease the strain of the long 
span of the bridges they are 


conveyer 


supported in the middle 
by a trestle. The ore is 
taken from the holds of 


vessels by the new machine 
and placed in side dumper 
iron cars, each of which is 
capable of holding about 
The cars 
hand 


three tons of ore. 
are propelled by 
along the 
dumped onto stock pile 
below. On the Carnegi 
Company’s dock there are 
nine wooden bridges, each 
one hundred and fifty feet 


bridges and 


in length, and in the rear 
of these are located three 
bridges, each seventy-five 
feet in length. The ar- 
rangement of the bridges 
is such that the three last 
mentioned may be placed 














devices which excited the 
greatest admiration. Still 
it did not entirely satisfy 


MECHANICAL ORE UNLOADER—IN THE COURSE OF CONSTRUCTION, 


in the rear of any of the 
first mentioned bridges, 
thus making a continuous 





the iron ore men, They 
saw coal shippers in pos- 
session of a device which 
picks up a loaded car, emp- 
ties its contents into the 
hold of a vessel and re- 
turns the car to the track, 
all in the space of a minute, 
and they eall for 
thing correspondingly 
speedy. 

This, in a nutshell, indi- 
cates the conditions which 
brought about the inven- 
tion of the mechanical ore 
unloader. The first of the 
type has recently been in- 
stalled on the docks of the 
Carnegie Steel Company, 
at Conneaut, O., which 
Andrew Carnegie has an- 
nounced his intention to 
make the greatest ore un- 
loading port in the world. 

The new machines will, 
from the very outset, dis- 
place large forces of men 
who have been employed 
to load the ore into the 
large iron buckets which, 
under the present system, 
carry it from ships to cars. 
In passing it may not be 
alliss to say a word regard- 
ing these men, who per- 
form, probably, the most 
manual labor to 
be found anywhere. Only the hardiest of men can 
meet the exactions of the work, even temporarily. 
They work in gangs of twenty-five or thirty men, and 
their working day often has a length of eleven or 
twelve hours, in which time a workman of average 
ability will earn from $4 to $6. One of the greatest 
hardships of the work is the excessive heat found in 
the holds of the great steel ships, in which, of course, 
very little ventilation is possible. 

The shovel of the machine, which has just been in 
stalled, is of the clamshell type and has a capacity of 
fully ten tons of ore. The shovel, which is operated 
by a hydraulic cylinder, is attached to a mast which 
revolves in a complete circle and in which an operator 
is stationed. By means of the walking-beam to which 


some- 





arduous 





MECHANICAL ORE UNLOADER—REMOVING ORE FROM A VESSEL. 


The depending leg or mast is always kept in a vertical 
position by means of a parallel motion, The bucket 
end of the walking-beam is counterbalanced by means 
of the hydraulic accumulator located at the opposite 
end. 

The movement of the whole ponderous machine 
lengthwise of the dock is accomplished by means of a 
pair of engines geared to the wheels on each main 
leg of the structure, and this facilitates to a eonsider- 
able éxtent the loading of the lake steamers, which are 
provided with from ten to twelve hatches. It will thus 
be seen that it will be possible to put several of these 
machines to work on one boat or simply one machine 
may be employed and moved from hatch to hateh. 

Allthe movements of the machine other than the 


run of two hundred and 
twenty-five feet in case it 
is desired to stock ore on 
piles at a considerable dis- 
tance back from the water 
front. 

Hydraulic power for all 
the movements of the ma 
chine except the traveling 
along the dock is provided 
at a pressure of seven hun- 
dred -pounds by means of 
a duplex compound pres- 
sure pump and steam ac 
cumulator. It is claimed 
that the machine will 
handle about three 
dred tons of ore per bour 
from boats to cars, and 
that it will take out from 
ninety to ninety-five per 
cent of all the ore in the 
hold of a vessel. Only two 
men are required to oper 
ate the machine, while 
three men are employed 
to clean up the remnant 
of ore which cannot be 
eaught.by the shovel. 

It wil! thus be seen that 
with three or four 
machines at work unload- 
ing a vessei the ore would 
be removed from her hold 
quite as expeditiously in 
proportion as it is loaded 
at the ports on Lake 
Superior, where by means of elevated docks with 
pockets and chutes it is possible to load one of the 
largest vessels in three or four hours. The construction 
of the mechanical unloader presented many perplexing 
engineering problems, not the least of which was that of 
guarding against any injury to the ship from the oper 
ation therein of so ponderous a machine. Not all of 
these questions have even yet been fully determined, 
but there is little doubt that the season of 1900 will de 
monstrate the thorough practicability of this very in 
teresting labor-saving machine. 

. ee ee 

AN International Congress of Mining and Metallurgy 
will be held in Paris the middle of Jane nexi, and a 
large attendance is expected. 


bun 





such 
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The Extermination of the Buffalo, 
To the Editor of the SCIENTIFIC AMERICAN 
After perusing Phe ¢ me of a Century written 
by Prof. Charies Frederick Holder, published in the 
SCIENTIF! AMERICAN of December 9, 1899, I am of 


the opinion that his article is a product of sympathy 
and love of natural existence There is no doubt that 
bad the Professor gone deeper into the question of ex 
termination, he would have arrived at an entirely dif 
ferent cor! is I | will endeavor to correct some of 
the errors of Eastern antiquarian sympatirizers by giv 
ing, frou a pract i ind scientil standpoint, the 
opinion of men who have watched the decline and 
fall of the bovine race. and noted the progress of west 
ward expans 
Frou he a ) 1a urnuy flicer Prof Holder, 
speaking uff 11d If anv on had told 
me then " r thirty vears they would 
have become a 8 t vy ex I should have re- 
garded the statet nt is that f an insane person 
Had he said, “If an ud to me then that in 
twenty or thirty years vast plains would have 
beeome peopl. by the human race 1id out in home- 
steads and I . WwW i n every hili- top, 
and a sch nh every va who would not have 
regarded the ta as that ol a nsaue person ? 
In obedie e to the pl sopny oft » survival of the 
fittest. the va Wes rrants sounded the knell 
of the buffa 
After considering he treatment of a few army 
officers. by being corraled for days and weeks on the 
open plain or in some gu or of some Kansas Pacifie 
train derailed by th te e onsilaughts, what ra 
onal mind e i lowk th favor on a great herd of 
probably a million buffa ‘-harging madly upon every 
settlement and line of nee from Minnesota to Texas‘ 
Think of a u ym buffa on their semi-annual mi 
gratory tours charging through your own country with 
their rank and file extending in every direction as far 
as your eyes ca behold, your buildings, gardens and 
fields ground t Is t eat their mvriad feet, vour 
wives and fleeing for prot« at the sound 
of the approa I wonder how the professor would 
like to h pleasu ‘ ssing such a specta 
cit ! nits of Catskill Mountains Yet, 
such w i ‘ j ym of affairs on the 
Western p to-da not the buffalo been exter- 
winated I . é ick of the 
sporteamal fl wou ive been sealed a 
short time later. whe ime to dispute his claims. 
After Ta i | the Sact in ald ng and 
issisting p t of the intry, his skin 
paid the expenses his t va Some may ask 
Why was her lomesticat In a country where 
land produces fror Hit 10 Dushels of ri ind 1 acre 
of pasture land would put on 200 to 400 pounds of 
beef in a vear lid t pay to raise animals whose 
chief value lies in their ering, estimated at $2.50 to 
aa) N D yt I aomes ition would 
na | y it 
Ont roa 4. 8 ng f Mississippi 
ltiver to the foot . r ti R Kies, there exists in a 
ite of dou at ce i 118 [ar superior to 
e buffalo juar ind a \ supply the wants 
of mankind W t wmed ettered the pio 
neer of ti pra Vv gr mh quietude countless 
flocks of sheep and herds attle. Enough buffalos 
still remain f ise ) ses 
If the Professor desire to Witness a specimen of the 
successor of the buffa | refer him to Armour Rose, a 
Hereford f hat s ut Kansas City for $2,500 
She holds the place f ne extinet buffalo In the 
study f the history of human progress, when ary 
animal beco! Ss useless or inferior to other animals of 
its class and species, it is not only natural, but right, 
that the e giv VAY t sul val of the fittest 
\ moderat s all f buffalo on the Missouri 
River wou is entirely out of place as a band of 
Comanches 08 b tludson 
Phe w ‘ his i energy, and supe- 
rior mental a t has robbed the Indian of his birth 
rgnt No rat Hal MIpDG cau ntertal any other con 
ception than that the buffalo w exterminated in 
direct obed ce to the laws of nature. Their extermi 
nation was not a crime, butal 
Ford Cit M GiERAI LIVERGOOD, 


\ Decision Affecting Forfeited ipplications, 


The Court f Appeals of the District of Colambia 
has held, in the case of Christensen v. Noyes (C. D. 
Ms. Dec. 472). t vhere an applicant has permitted 
his application to come forfeited by failure to pay 
the jfinal fee wit! he time prescribed by law, but 
has subsequen renewed the same, the constructive 
redaction to pract ufforded by the filing of the 
original applicatior will not defeat a patent granted 
to another bef the renewal, upon an application 
filed subseanet to the filing of the original applica 
tion w hye thes equent applicant was the first to 
conceive the invention and was also the first to actu 
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Applicants should 


ally reduce the same to practice. 
therefore be careful not to allow their applications to 
become forfeited after allowance, but should see to it 
that thejr applications are diligently prosecuted until 
the final grant of the Letters Patent. 
>? 
THE EXPLOSIVE SIDE OF ACETYLENE. 
BY FREDERICK H. M GAHIE 
In a uumber of the SCIENTIFIC AMERICAN 
SUPPLEMENT, the writer gave, under this heading, a 
summary of the facts that scientific investigation had 
determined in regard to the explosive properties of 
These ex 


recent 


pure acetylene and its mixtures with air. 
periments have given the limits within which the new 
illaminant must be produced and utilized to avoid 
dangerous and uneconomical conditions. Some cases 
deviating from those treated possess much interest in 
having found practical application and having been 
studied from the point of view of possible explosion 
Special burners have to be used with pure acetylene, 
as the ordinary ones do not give satisfaction with re 
gard to illumination or economy. There is a deticiency 
in the supply of oxygen afforded by their construction, 
and combustion with them is not sufficiently complete 
to give rise to the temperature needed to carry to in 
candescence the large amount of carbon contained in 
acetylene. The first solution consisted in making the 
burners with holes permitting air to be drawn in and 
mixed with the acetylene just before combustion (Fig. 
1). Such would act satisfactorily for a time and then 
begin to clog up and give a weakened, smoky flame. 
By adding 15 to 30 per cent by volume of nitrogen to 
acetylene, Bullier was able to employ ordinary burners. 
Others have proposed earbon monoxide, carbon di 
hydrogen, Of 
V. B. Lewes, Gas Engineer for.the City of 
trouble 


oxide, as diluting agents 
these, Prof 


Authorities, has stated : 


water-gas, 
London ‘The great 
which has presented itself in diluting acetylene with 
diluent is that the illuminating power of 
acetylene is reduced to an enormous extent, and it has 
that 
water-gas are useless for this purpose, as 10 per cent of 


any cheap 


been found hydrogen, carbon monoxide, and 


acetylene mixed with either of them gives a practically 





non-luminous flame, while if the acetylene is used in 
sufficient quantity to give a satisfactory light, the per 
centage of acetylene needed is too high to be com- 
mercially possible.” 

Prof 
cover a cheap diluent that 


Lewes made a long series of experiments to dis 


‘would maintain the en 
richment value of acetylene at something near the 
value of the gas when burned alone.” 
were that *‘ methane was the only gas that would do 


the work required, and farther that the presence of 30 


His conclusions 


per cent of methane when mixed with hydrogen, car- 


bon monoxide, or water-gas converted it into an ex- 
cellent diluent, with which 10 per cent of acetylene 
gave a 20 candle-power gas capable of being burned in 
He found that 10 
cent of diluting gas mixed with acetylene raised the 
temperature necessary to originate explosion 180° FP. 
The practical value of this investigation lies from our 
point of view in the fact that a mixture containing 
enough acetylene to make a brilliant illuminant for 
railroad and utilized 


safely, since the temperature needed to cause explosion 


ordinary gas fittings.” each per 


lighting can be compressed 
is high enough to melt the metal cylinders carrying the 
compressed gas. Such asystem has been introduced 
with satisfaction on the street railways in Prussia. 
The preliminary tests were made by the Julius Pintsch 
Company, of Berlin, and the Prussian railway man- 
The of Berthelot 
and Vieille in regard to the explosiveness of acetylene 
were confirmed by these experiments. A tank 
filled with acetylene at six atmospheres pressure, and a 


agement in common. conelusions 


was 


small pipe entering the tank was brought at « point 59 
inches from the tank toa red heat by a gas flame. A 
Another tank was filled 
with acetylene at a pressure under two atmospheres 


violent explosion followed. 


and a pipe heated as before ata point 59 inches from 


the tank toawhite heat. Local decomposition took 


place in the pipe, but no explosion oceurred. With 
mixtures of 30 per cent acetylene and Pintsch oil gas 
or coal gas compressed to as high a degree as was de 


sirable, it was found that the fusible solder used in the 
joints of the tank would melt a tempera- 
ture involving explosion of the compressed gas could 
be reached, and, further, that explosion did not result 
from heating highly the pipes leading to tanks so filled 

For the small generator involved in the lighting of 


long before 
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country houses by acetylene, the above methods are 
not available, and pure acetylene must be burned to 
secure a waximum simplicity of system. There are 
now satisfactory burners based on the principles of the 
one shown in Fig. 2. The escaping acetylene draws in 
air for mixing with itself, and the jets impinge 
upon each other to form a vertical flame at a distance 
from the buruer sufficient to avoid the overheating of 
formation of the con- 


two 


the tops, with the consequent 
densed polymers of acetylene, such as Cy Hs, Cs Hy, 
and up with the 
It has been proposed to mix 


that smokiness clogging 
burners of Fig. 1 type. 


air in proper porportions for good combustion in usual 


causes 


gas fixtures with the acetylene after its generation and 
a simple apparatus to this effect has been patented by 
Dickerson. But it 
introducing an explosive mixture into the distributing 
mixed with the 


involves an element of danger in 


part of the system. The air can be 
acetylene all right in the small passages of the burner, 
since the explosive laws of large masses do not hold in 
Le Chatelier found that in with 
diameter not any wixture of air 
and acetylene would not propagate explosion. The in- 
fluence of the diameter of tubes is shown in this table 


sinall tubes tubes 


exceeding 0 02 inch 


determined by him : 


Screror Limir oF 
INPLAMMAB!ILITY. 


Inrerion Limit oF 
INFPLAMMABILITY 
Diameter 


Percentage Acetylen¢ Percentage Acetylene. 
0°03 inches 77 10 
0-08 o | 50 15 
O78 ™ | 35 BO 
— ™ } 29 | 64 


There are some who hold that compressed, and even 
acetylene has a future. For compressed 
gas Claude and Hess have brought forward a 


liquefied, 
acetylene 
method possessing distinct advantages, that of dissolv- 
ing acetylene in acetone. At 60° F. 
about 26 grammes of acetylene per liter, for each atmo- 


acetone dissolves - 


sphere of pressure, the factor decreasing with elevation 


of temperature. Berthelot and Vieille investigated 
this. case to determine the conditions of explosion. 


They found that the acetylene gas above the liquid 
acted the same as pure acetylene and would, therefore, 
detonate by aspark at two atmospheres and above. 
At pressures up to 10 atmospheres, the acetylene dis- 
solved in the acetone will not explode either through 
the detonation of the free gas or through the action of 
Above 
In ex- 
periments at 20 atmospheres pressure inflammation of 


a highly incandescent wire placed in the liquid. 
10 atmospheres a danger region is approached. 


the free gas gave rise to an explosive pressure of 550 
atmospheres. Since the decomposition of acetylene at 
20 atmospheres would give around 200 atmospheres 
pressure, itis evident part of the dissolved acetylene 
When the inflammation 
was provoked by an incandescent wire in the liquid 


participated in the action. 


part, a pressure of about 5,000 atmospheres was ob- 
served. In using cylinders charged according to this 
system it is imperative to take into account the fact 
that the pressure increases rapidly with the tempera- 
ture. In the charged cylinder experimented with, a 


pressure of 65 atmospheres at 57° F. became respec 
tively 8°4 atmospheres at 80° F., 10°2 at mospheresat 96 
F. and 15°8 atmospheres at 140° F. 
in using acetylene dissolved in acetone to fix the charg- 


ing pressure at 7to 10 atmospheres calculated for 60° F. 


It is desirable then 


in order to obviate the danger of charged cylinders 
reaching through exposure to the sun or through being 
in the vicinity of some source of heat a pressure at 
which the dissolved acetone would take part in any 
These figures 
given to exhibit the great increase of storage capacity 
afforded by the system. 


explosive decomposition. have been 
A eylinder of one liter capa 
city carrying 0°7 liter of acetone saturated with acety- 
lene at 7 atmospheres pressure will carry 127 grammes 
The same cylinder will contain but 11 
10 


If explosion should occur in the free gas of a 


ot acetylene. 
grammes of acetylene gas compressed to atmo- 
spheres. 
cylinder properly charged, the maximum pressure ob 
tainable would be below the safety limit of the evlin- 
ders employed and the dissolved acetylene would be 
still available. The advocates of this acetone-acety 
lene method hold that it gives an excellent solution of 
the problem of storing acetylene in a condensed state 
in cylinders for subsequent transportation to any place 
to feed a receiver, that it is more 
economical and safe than acetylene compressed in the 
ordinary manner, and that it is practically free from 
all danger in the hands of the skilled workmen who 


Those who believe in the 


where it is desired 


would handle the evlinders. 
possibilities of liquefied acetylene have invented valves 
which make it ignorant workmen to 
open them too quickly and to bring about thereby the 


impossible for 
danger of adiabatie compression in the gaseous column 
to a degree involving explosion. 
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Tue French government is building four submarine 
Several submarine boats 
of the type of the ‘* Narval” are also to be constructed if 
the trials which are now in progress prove satisfactorv. 


boats of the ‘**‘ Goubet ” type. 
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Science Notes, 

Prof. Edward Orton has been appointed State Geol- 
ogist of Ohio, to sueceed his father, the late Edward 
Orton. Prof. Orton is a thoroughly competent geolo- 
gist, and since 1894 he has been director of the depart- 
ment of clay making and ceramics in the Ohio State 
University. We have already published in SupPLE- 
MENT, No. 1248, an illustrated article by Prof. Orton 
on his remarkable ceramic school. 


A pharmacy has been opened in New York city 
which is entirely different from the ordinary drug 
store. Nothing is sold in it except appliances, appar- 
atus and drugs, ete., which are intended for the relief 
and comfort of the sick and invalid, and all the time 
and attention is devoted to the compounding of pre- 
scriptions, the examination and analyses of substances 
for physicians and their patients, and, in fact, says The 
Pharmaceutical Era, it is the exemplification of a 
thoroughly modern scientific pharmacy. It contains 
also a novelty in the way of a pharmaceutical library. 
Simple chemical processes in operation are displayed in 
the window. 


The Division of Botany of the United States De- 
partment of Agriculture is at work to reduce the im- 
portation inte the United States of some of the little 
things which have been costing the Awericans 
$8,000,000 annually. Western States are now growing 
In 1896, 16,317,388 pounds were imported, but 
chicory were im- 


ehicory. 
in 1898 only 315,707 pounds of raw 
ported. The Division in Botany is 
to protect farmers and merchants 
fraudulently imported seeds and test the importations 
of the department before distribution. The current 
SUPPLEMENT contains an elaborate résumé of the work 
carried on by thé department during the past year. 


also making tests 
against foul and 


Henry Savage Landor, traveler and author and now 
lecturer, has arrived in this country. We had the 
pleasure of reviewing Mr. Landor’s remarkable book in 
our SUPPLEMENT, No. 1197, and we dare say there will 
be many in this country who will be pleased to hear 
Mr. Landor’s remarkable adventures in Thibet from 
his own lips. He is only thirty-three years old, and 
since he was a very young man was fond of going 
among strange peoples. He has been in China, Japan, 
Kamehatka, the Kurile Islands, Mongolia, Australia, 
India, Nepal, Thibet, and Northern Africa. His ad- 
ventures in Thibet are, of course, most thrilling. We 
learn that Mr. Landor went to Thibet last summer, 
but had no serious trouble. 


savant has declared that the human 
brain contains a ‘“‘name center.” He says that it is 
the office of this cell to retain names. A striking case 
which would seem to confirm this theory recently oc- 
curred at Cleveland. A brakeman was shot by a con- 
ductor, and the former could not remember the names 
of persons or things, although he could perfectly well 
describe the functions of all articles exhibited to him. 
The surgeon probed for the bullet and found it in the 
exact spot to affect the remembrance of 
names, according to the Austrian’s theory. When the 
pressure on the brain had been relieved, the patient 


An Austrian 


necessary 


remembered names as well as he had done before his 
injury and told the name of bis assailant. 


The French Commissioners of the Paris Exposition 
propose to wake the official catalogue an interesting 
example of French taste in printing and bookbinding. 
It will be practical in size and contents and will not be 
expensive. It will be composed of eighteen volumes, 
one for each group in the general classification. Each 
volume will contain a general plan of the Exposition 
and a special one of the group to which the book be- 
longs, the latter plan enabling visitors to find at once 
any desired exhibit. For each class the volume will 
contain a historical notice of the productions of that 
class, a catalogue of the retrospective exhibition, cata- 
logue of Freneh and foreign exhibits and an alphabet- 
ical list. The matter is to be furnished by persons 
specially competent to deal with the subject. The 
new catalogues will undoubtedly prove most valuable 
and will be in marked contrast to those which have 
been issued at the last International Exposition. 


A recent paper read before an English society deals 
with the chemical effect of a high tide on 30,000 acres 
of Essex soil. The salt water injury lasts, aceord- 
ing to various authorities, from five to twenty years. 
After the water had run off, it was found that there 
Was two per cent of the salt in the soil, twenty times 
the normal amount, but not directly injurious. The 
damage seems to be chiefly due, says Engineering, to 
the entire destruction of the earth worms. The 1898 
crop was very poor, and this spring the state of the soil 
was also very unsatisfactory, still earth worms began 
to appear, and nine-tenths of the salt has been washed 
out by rain. Apparently the clay has become gela- 
tinous, owing to the action of the chlorides on the 
silicates, the silicate of alumina remaining behind, 
while the other silicates are greatly reduced in per- 
centages. The proper treatment seems to be to plow 
in green crops, dressing {with lime and potash and 
manuring. 


Scientific American, 


Engineering Notes, 

Most railway lines have a large percentage of their 
cars equipped according to the provision of the safety 
appliance act, but there are only six lines. which are 
able to report that all of their cars are so equipped. 

In Russia in the principal towns fire engines are 
used which were manufactured by British, Swedish 
and German firms. The Swedish engines are much 
cheaper than either the English or German machines. 

Coal mining is developing rapidly in Canada. In 
Nova Scotia both the areas worked and the number 
of mines show increase. The coal areas of 
Canada are estimated at 97,200 square miles, not in- 
cluding areas known but as yet undeveloped in the 
far north. 


a great 


In Japan a railway train was blown from a bridge 
on October 6. The train consisted of two locomotives, 
three freight cars, and four passenger cars carrying 
eighty passengers. While crossing an iron bridge the 
whole train, with the exception of the locomotives, was 
blown from the bridge into the stream below. 

The Philadelphia Commercial Museum is asking an 
appropriation of $200,000 from Congress, to be used to 
collect samples and data in foreign countries for the use 
of our manufacturers, to employ experts in foreign 
ports for the extension of American trade and for the 
publication and free distribution of all the informa- 
tion collected to every chamber of commerce and board 
of trade in the country. 

There are now three Scherzer bascule bridges across 
the Chicago River, one being a four-track railway 
bridge, while the others are highway bridges. Two 
other bridges of this type are to be erected to re 
place the old swing bridges. The center piers are to 
be removed in order to give the river the necessary 
capacity of flow required for the Chieago drainage 
canal. 

The Hamburg-American line and the North Ger- 
man Lloyd are each having two new vessels fitted 
with ice-making and refrigerating machinery. In ad- 
dition to the usual cooling rooms and ice-making 
plant, two of the staterooms are cooled artificially. 
This is said to be the first case in which staterooms 
have been cooled with the aid of refrigerating ma 
chinery. 

The new French submarine torpedo boat ** Narval” 
has serious defects and is not as successful as when 
first reported, and an order has been issued to cease 
working on the two sister boats until the defects in 
the * Narval” have The chief diffi- 
culty seems to be in changing the motive power from 
steam, when the vessel is traveling on the surface, to 
electricity, which is used while she is under water. 
During the trials it was found that the change was 
made slowly and was unsafe. 


been remedied. 


Representatives of Bombay commercial houses have 
placed orders with several manufacturing firms for 
American textiles to the value of half a million dollars. 
The Indians are high in their praise of American 
goods, and they seem anxious to further trade rela- 
tions between America and India. A scheme for the 
establishment of two lines of steamers between Bom- 
bay and ports on the Atlantic and Pacifie seaboard is 
steamers carry 


under discussion. At present tramp 


all the cargoes that are shipped direct to Bombay. 


A large refrigerating plant will soon be erected at 
Manila. The building will be 250 feet square and 45 
feet high and will be located on the bank of the Pasig 
River. The cooling room will be large enough to con- 
tain at once 5,000 beeves, 7,500 sheep and 100 tons of 
salt meats, butter and eggs, and vegetables enough to 
supply the American army in the Philippines for some 
time. The plant will also produce 50 tons of ice daily 
and 6,000 gallons of distilled water. By means of the 
railways the troops can be supplied with fresh meat 
and vegetables daily, and the hospital can be furnished 
with the best of food and even delicacies and plenty of 
pure water and ice. 


On December 21, the torpedo boat ‘*Shubrick,” 
which was launched October 30, caine very near being 
destroyed. The boat, which is about 90 per cent fin- 
ished, was lying at the dock at the northern end of the 
shipyard, where a high trestle of the Chesapeake and 
Ohio Railway runs parallel with the dock and a few 
feet from it. A long train came down the incline and 
some of the ears broke loose and ran down and piled 
themselves on the top of the trestle, and a box ear 
loaded with seeds dropped into the dock between the 
*“Shubrick” and an ice barge in a space just large 
enough to miss both the vessels. The car struck with- 
in one foot of the ‘* Shubrick.” 


According to The Engineer, the manufacture of do- 
mestic utensils of aluminium is making great strides 
in India. There are several centers of trade, and the 
more general adoption of the metal is being hastened 
by the high price of copper and tin. The School of 
Arts in Madras, where the work was originally started, 
has recently filled a large order for cooking vessels for 
a regiment of infantry. These vessels have, almost of 
necessity, to be made by hand, since each new regiment 


9 


has its own patterns. The great difficulty is the pro- 
duction of a suitable water bottle, as the flat pattern is 
not easily made in aluminium, since soldering cannot 
be used, while the cylindrical pattern cannot be con 
veniently carried, 
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Death of Elliott Coues, 

Elliott Coues, the naturalist, died at Baltimore on 
December 25, and in his demise American science has 
lost another of her greatest men. He was born in 
Portsmouth, N. H., in 1842. His father Samuel Elliott 
Coues was the author of several scientific treatises of 
great value, sothat Elliott Coues the younger came 
naturally to study science. He graduated from the 
Columbian University in 1861, and from its medical de- 
partment in 1863, and entered the United States Army 
as medical cadet and was appointed by Surgeon-Gen- 
eral Hammond as Assistant Surgeon in the United 
States Army, retaining that office until his resignation 
in 1881. His first post of duty was in Arizona and then 
in Colorado and Illinois. In both stations he investi 
gated the natural history of the region and published 
several important papers. In 1873, he was appointed 
Surgeon and Naturalist of the United States Northern 
Boundary Comission, which surveyed the line along 
the 49th parallel from the Lake of the Woods to the 
Rocky Mountains. After his return to Washington 
he published, in 1872. his ** Key to North American 
Birds,” and in 1874, ** Field Ornithology.” His reputa 
tion asa naturalist now became thoroughly established 
and he was appointed as secretary and naturalist of 
the United States Geological Survey under the late 
Dr. F. V. Hayden. He edited the publications of the 
Survey from 1876-1880, meanwhile conducting explora 
He published ** Birds of the North 


1877, 


tions in the West. 
west” in 1874, **Fur-Bearing Animals” in and 
* Birds of Colorado Valley,” 1878. He was ordered by 
the War Department to the frontier, but his services 
to science were so important that he tendered his re 
He was 
the 


signation and continued his seientific career. 
a member of most of the scientific 
United States and many of Europe. He was elected 
to the chair of anatomy at the National Medical 
College, in Washington, and pursued some of his favor- 
ite studies for ten haman 
upon the broad basis of morphology and upon the 


societies of 


years, teaching anatomy 


principle of evolution. 
_ >< 2 >a 
A Great Collection of 


Fossils, 

The American Museum of Natural History is most 
fortunate in acquiring, through the 
President Jesup, the second half of the Cope collection 
of fishes, amphibians, and reptiles brought from 
Kansas, Colorado, Wyomiug, Montana and other see 
tions of the West between the vears 1867 and 1896. In 
1895 the first part of this collection was presented 
to the Museum by the trustees, so that now the entire 
life work of the great archwoloyist, the late Edward 
Drinker Cope, will be permanently represented here. 
rewarkable one and would 


generosity of 


The collection is a most 
give celebrity to any scientific museum in the world, as 
it practically covers the history of life apon the North 
American continent fora vast period of time. The new 
collection, it is expected, will be sufficient to fill one of 
the large new exhibition halls. The proceeds of the 
sale of the collection will form an endowment fund for 
a professorship of natural science in Philadelphia. 
- > -e- > -- —-- - 


Preserve Your Papers, 

By taking a little trouble, when «a paper first comes 
to hand, it may be kept in a way to form a permanent 
and most valuable addition to the reading matter with 
which all families and individuals should be supplied 
We furnish a neat and attractive cloth board binder, 
which will be sent by mail prepaid for $1.50. It has 
good strong covers, on which the name SCtKENTIFIC 
AMERICAN or SCIENTIFIC AMERICAN SUPPLEMENT is 
stamped in gold, and means by which the numbers 
may be securely held as in a bound book. One binder 
may thus be made serviceable for several years, and 
when the successive volumes, as they are completed, 
are bound in permanent form, thé subseriber ultimate 
ly finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
Each binder holds 
Save your 


timely and original illustrations. 
two volumes, all the numbers for one year. 


papers ! 
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A REQUEST has been made to the trustees of Princeton 
University to allow the valuable apparatus shown in 
our issue of December 23 to be placed on exhibition 
at the Paris Exposition. The instruments, which in 
elude the great magnet and the induction coil, are of 
great value and are of enormous importance in the 
history of American science, and it is gratifying to 
note that the trustees have decided not to allow thei 
to be sent to the Exposition. The loss of the Volta 
relics at Como was a public calamity. 

—————— ae o--e mens " 

EXPERIMENTS with wireless telegraphy at Orange 
River, in South Afriea, 
Perfect communication was maintained with De Aar 
70 miles distant. 


have been most successful 
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HE city of New York 
is rich, from an edu- 
eational point of 
view, in the 
sion of its Museum 
of Natural History, 
its Museum of Art, 
its Zoological Park, 
Botanical 
No city in 


pt SSCS- 


and its 
Garden. 
the world, with the 
exception of London 
can boast of a finer 
group of institutions. 
The 
strange animals and 
noting their behav 
ior seems inherent all civilized peoples. The 
function of the Zoological First, it 
affords an opportunity for studying animals under con- 
ditions which will approximate in some degree their 
habitat - and secondly, afford pleasure to vast throngs 
who care little for the scientific side of natural history. 
The New York Zoological Park admirably performs 
this two-fold funetion. The scientific aspect is kept 
carefully in view, but the publie at large are warmly 
welcomed to visit the collections, and they have not 


seelhng 


love of 





among 


Park is two-fold: 


failed to appear in large numbers on every pleasant 
day since the opening of the park 

The New York Zoological Society was incorporated 
in 1895 under a special charter granted by the Legisla- 
ture of the State of New York, the declared object of 
the society being the maintenance of a public zoologi- 
eal park, the preservation of our native animals and 
the promotion of zoology, and the society has now 700 
members. After its the pro- 
posed to the city that 261 acres of land in Bronx Park 
should be set apart as the Zoological Park of the City 
of New York. The city officials approved of the plan, 
in brief, arrangements were made as follows: The 
buildings and to 


Incorporation society 


and, 
society build the animal 
furnish the animal collection at a cost of not less than 
£250,000. 
erty of the city by gift of the society and the city in turn 


was to 
These buildings were to become the prop- 


agreed to furnish the ground required, prepare it for 
occupancy, and maintain the Zoological Park when es- 
tablished. The terms of the grant are equitable and 
the results cannot fail to prove of lasting benefit both 
to the society and the people of Greater New York. 
Like the Museums of Natural History and Art, the 
Zoological Park is due to individual initiative. Private 
citizens of generous means and publie spirit have pro- 
vided the becomes a 
partner in the enterprise, to the extent of a part of the 


the nucleus, while city really 
cost and a share in all its benefits. 

To make sure of weeting al! scientific requirements, 
especially the needs of the animals, two of the leading 
zoological experts of the country carefully examined 
the schemes for the development of the park in con- 
nection with the plan, and it was found that on the 
whole the ground selected for the park could hardly 
in view. It was surpris- 
“to find so near the built-up portion of the city a 
act combin natural beauty and ruggedness, 
mature forest trees, such an un- 
and sufficient diversity of local 
needs of nearly all the animals 


be better adapted to the end 


ng such 


such an abundance « 
limited water supply 


conditions to meet the 
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that it is desirable to exhibit in a zoological park. It 
is curious that a park with such splendid natural ad- 
vantages could lie for so long a time practically un- 
known, and certainly wholly unappreciated. 

In July, 1898, when the Zoological Society assumed 
control of the 261 acres forming the southern portion 
of Broux Park, the site was an unknown wilderness 
almost as wild as the heart of the Adirondacks. It was 
a jungle of ragged forest, brambles, bushes, and tall 
weeds. There were three extensive bogs, in any one of 
which an elephant might easily have become entomb- 
ed. The site at first would seem discouraging ; poison 
dogwood and poison ivy grew in many places, an 
open sewer flowed very nearly half a mile on the sur- 
face ; and there was not a drop of drinking water avail- 
able. nor a seat or shelter of any kind. The Depart- 
ment of Parks has, however, accomplished wonders, 
and many of the nuisance spots have now become 
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ranges are of ample size and are provided with a high 
fence of hard steel wire so strong that no animal can 
break through it and yet so light as to be actually in- 
visible at a distance, thus avoiding the disfigurement of 
the park. Each range is provided with a shelter house 
for its occupants and also one or more macadamized 
yards or corrals into which the herds are driven when- 
ever the ground in the ranges is so soft from excessive 
rains that the turf is liable to be seriously damaged by 
their hoofs. The deer are naturally one of the most 
attractive animals which can be exhibited. A winding 
path now leads to the Aquatic Birds’ House, the Fly- 
ing Cage and the Ducks’ Aviary. The first is the re- 
suit of an attempt to solve an old problem in a new 
way, the care of large migratory water birds in the 
most uneven winter climate in the world. The build- 
ing isadmirably adapted for its purpose, and like all of 





beautiful parts of the inclosure. The city has 
now laid an extensive series of walks, water pipes, 
sewers, and roads and has installed important 
drainage works, pond excavations, ete., until to- 
day more than one-half of the whole inclosure is 
in excellent condition. 

As we have already stated on another occasion, 
the Botanical Garden occupies the northern end 
of Bronx Park, and the Zoological Park the south- 
ernend. The extreme length of the latter from 
north to south is 4,950 feet and its extreme width 
is 3,120 feet. It is roughly estimated that one- 
third of the land area is covered by heavy forests, 
one-third by open forests, and the remaining third 
consists of open glades and meadows. It is 
largely composed of granite ridges running from 
north to south and in places their crests are de- 
nuded. There are two important bodies of water, 
Lake Agassiz and Bronx Lake, whose combined 
area is more than 30 acres. Five of the principal 
basins in the park and bogs have been converted 
into ponds for the use of various animals. The 
crowning glory of the Zoological Park is the mag- 
nificent forest growth which covers about two- 
thirds of its area, and it should be said that only 
a portion of the available territory has at present 
been inclosed, the remainder being open to the 
publie at all times, and it is safe to say that no- 
where else, within 50 miles of New York, ean there 
be found any more beautiful forests than those in 
the central and eastern portions of the park. The 
society has determined that all this should be kept, 
as near as possible, in its primeval condition, and 
the work of caring for it is in charge of an expert 
forester. Although in the corporate limits of the city 
of New York, the park is not really as accessible as 
it should be, but it can be reached from the City Hall 
by means of elevated and trolley railways in one hour, 
at an expense of eight cents, and it can also be quickly 
reached by the Harlem steam railroad from the Grand 
Central Depot. Unfortunately, aecess to each of the 
three entrances requires a considerable walk, but in 
time omnibuses will be run, the fare being nowinal. 

It should be remembered that the park is but one- 
third of the way toward completion, but it is interest- 
ing to see what remarkable advance has been made in 
one year of active work and two years of planning 
and organization. Let us now enter the park at the 
Southern Boulevard and Pelham Avenue. The first 
ranges are those devoted to the fallow deer, the axis 
deer, the mule deer and the black-tailed deer. Tlie 











Grizzly Bear Oubs. 


NEW YORK ZOOLOGICAL PARK. 








Oase Containing Snakes and Living Plants. 


the other structures in the park was built by Heins 
& La Farge, architects. The building is 63x50 feet, 
and its whole central area is occupied by a large cage 
16 feet wide, 38 feet long and 16 feet high. It is filled 
with a choice mixed collection of flamingoes, pelicans, 
swans, egrets, storks, ibises and ducks. The bottom of 
the cage contains a spacious pool of running water. 
Along the side of the building are two rows of cages, 
and on the exterior of the building there are two more 
series of large cages at present occupied by eagles, vul- 
tures and other birds of prey. 

Between this building and the Ducks’ Aviary the 
great Flying Cage is being completed. This is indeed 
one of the wonders of the Zoological Park. It repre- 
sents an attempt to do for certain large and showy 
water birds precisely what has been done for the hoofed 
animals, the buffalo, the otter and other species—to 
give them all a section of nature’s own domains ; and 
when the birds are finally put into the cage they will fly 
in real freedom, for it incloses three forest trees of con- 
siderable size. The structure is 152 feet long, 72 feet 
wide, 55 feet high, and consists of a series of steel pipe 
arches and purlins over which wire netting has been 
tightly stretched ; chain netting is used so as to afford 
the least possible obstruction to the eye. It contains 
a pool of water 100 feet long and an abundance of 
shrubbery. The Ducks’ Aviary is 250 feet long by 143 
feet wide and consists of a pond containing three 
islands, two of which are subdivided by low fences of 
wire netting into twelve separate inclosures, In the 
central portions of the southern island stand two rus- 
tic shelter houses, each of which furnishes shelter for 
the occupants of the four yards, so that each inclosure 
is provided with its own section of pond, grass bank, 
gravel banks, sanded runways, shrubbery, earth and 
a dry rat-proof shelter house. ‘Phe fence is of peculiar 
construction ; it consists of arat guard which might be 
likened to a letter J turned upside down and attached 
toaletterI. This will prevent dogs, rats and weasels 
from passing through the fence. Beyond the Bird 
House are the Red Deer Range, Caribou Range and the 
Moose Range, and to the left of these will be built the 
Lion House, the Monkey House, etc., which when con- 
structed will undoubtedly prove of the greatest popu- 
lar interest. The path then leads by the elk range, 
which is of large extent, and one of our photographs 
represents a group of those beautiful animals taken in 
the range itself. Next tothe Elk Range are the dens 
for the wolves and foxes, and the Aquatic Mammals’ 
Pond lies just below these dens. Nearby the prairie 
dogs have a circular ‘‘ Village” 80 feet in diameter, sur 
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rounded by iron fences with an overhang and with 
walls going down to bedrock, so that there is little 
danger of their escape. It contains fifty fat, jolly lit- 
tle prairie marmots. There are also ranges for moose, 
prong-horned antelopes and buffalo. The Buffalo 
Range is of large area, comprising 20 acres of rolling 
meadow amply provided with shadetrees. The Buffa- 
lo House is a rustic hillside barn 80 feet in length, and 
its flat roof is opeu to the public and is intended as a 
convenient look-out over the main range and corrals. 
An engraving represents the buffalo herd, which has 
been “‘ rounded up” by an accommodating keeper. 

From the Buffalo House we pass to the Bear Dens, 
passing the Rocking Stone, a colossal cube of pinkish 
granite, a pressure of fifty pounds exerted on one 
angle of which causes its apex to swing north and 
south about two inches, notwithstanding the fact that 
it weighs thirty tons. The Bear Dens are most inter- 
esting, and at present contain grizzly bears, black 
bears, and polar bears, the latter being great favorites 
on account of their being showy and active. In one 
of the cages are the sea lions, which are also showy 
animals who are constantly “ on exhibition,” diving, 
swimming, climbing, and hopping about, and no one 
within a quarter of a mile of them need inquire where 
they are, for their loud and cheerful ‘‘ hook !” ‘* hook !” 
is heard far and wide. 

The Reptile House, which is the second important 
building, is one of the finest structures ever erected iu 
a zoological garden. It is 146 feet long, and its greatest 
width is over 100 feet, and it cost about $45,000. It is 
constructed of mottled brick combined with granite 
and Indiana limestone. It has an ornamental cornice 
of terra cotta modeled by A. P. Proctor. The great 
central hall is unbroken by a single column, and at 
one end it opens across the crocodile pool into the 
green jungly mass of the conservatory. Nearly the 
whole of the tropical vegetation came from Florida 
along with the five alligators, the first oceupants of 
the pool. No other zoological garden in the world has 
such a unique and beautiful feature in a reptile house. 
In the center are shallow water and salt water tanks 
for terrapiu and marine turtles. The whole of the 
main hall is devoted to reptiles of the tropical zone, 
and the large serpents and lizards occupy one side and 
one end in large cages, while around the other sides 
are serpents and small reptiles in neat little cages with 
living plants, as shown in one of our engravings. 
Reptiles of the temperate zone are kept in asmall wing 
which forms the entrance. The scientific museums of 
the United States are rich in animal collections of 
almost every description but reptiles and amphibians, 
so that the American public now has an opportunity, 
as nowhere else in the country, to study living rep- 
tiles. 

There are at present 157 species of live animals repre- 
sented in the collections, and the number of specimens 
is 843, 157 being mammals, 175 birds, and 511 reptiles. 
Up to the opening of the park on November 8, 544 
miles of wire fence were erected, 2,470 feet of wrought 
iron fence were built, 9,750 feet of walk 
were constructed, and the installations 
and collections in the park have cost 
the society the sum of $144,227. It 
will require two more years of active 
construction to carry out the society’s 
programme and to provide the build- 
ings that have been planned. Among 
the buildings and installations for ani- 
mals which are outlined in the socie- 
ty’s programme are the Antelope 
House, the Administration Building, 
the Monkey House, the Lion House, 
the Bird House, the Elephant House, 
the Pheasants’ Aviary, the Eagles’ and 
Vultures’ Aviary, the Polar Bears’ 
Pool, the Small Mammals’ House, ete. 

Hon. Levi P. Morton is president of 
the Zoological Society. Prof. Henry 
Fairfield Osborn, of Columbia Univer- 
sity, is vice-president and chief execu- 
tive officer, and to him great credit is 
due for the success that has thus far 
marked the progress of this undertak- 
ing. Mr. Madison Grant is the gen- 
eral secretary of the society, and from 
its incorporation bas labored unceas- 
ingly in its behalf. 

The director and general curator. of 
the Zoological Park is Mr. W. T. Horn- 
aday, who is well known for his writ- 
ings on natural history, taxidermy, 
and his work in the United States 
National Museum. Mr. Hornaday is 
assisted by Raymond L. Ditmers, as- 
sistant curator in charge of the rep- 
tiles, Mr. J. Alden Loring, assistant 
curator in charge of the mammals, and 
Mr. Charles W. Beebe, assistant cura- 
tor in charge of the birds. The park is 
open to the public on all holidays, San- 
days, and week days, with the excep- 
tion of Mondays and Thursdays in 
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summer, and it is open these latter days upon the pay- 
ment of an admission. In summer the gates will 
be opened at nine o’clock in the morning and in the 
winter at ten o’clock, and they will be closed a half 
hour before sunset. 
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MOTOR-WHEEL FOR VEHICLES. 

One of the latest and most original developments of 
the automobile is a motor wheel, which has recently 
been patented by Mr. J. W. Walters, of 302-306 W. 58d St., 
New York. The new device stands in a class quite by 





Fig. 1.—A DETACHED MOTOR-WHEEL, SHOWING THE 
MOTOR, FLY-WHEEL, AND STEERING GEAR. 


itself, as will be seen from the accompanying engrav- 
ings, one of which shows the wheel with its motor and 
steering gear attached to a wagon, and the other the 
same motor wheel unattached. In a certain sense it 
may be likened to the steam locomotive; for it is en- 
tirely self-contained, and although it cannot run alone, 
and serves to support a part at least of the load which 
it draws, yet it bears much the same relation to the 
wagon, carriage, or other velicle to which it is fitted as 
the locomotive does to its train. 

The motor wheel consists essentially of a heavy 
wheel which is journaled in a stout yoke or forks, 
the head of which turns in a socket. The arrange- 
ment is similar to the front wheei and forks of a bicy- 
cle except that, instead of being controlled by a handle- 





Fig. 2.—THE MOTOR-WHEEL ATTACHED TO A LIGHT WAGON. 


bar, the wheel is steered by a hand whieel, shaft and 
gear wheels, as shown in the illustrations. 

To the right hand fork is attached a two-cylinder 
gasoline motor, and two gasoline tanks are carried on 
the other fork. The wheel is driven through a loosely 
mounted pinion, which meshes into a gear that is 
bolted to the spokes of the wheel, and a clutch me- 
chanism, the lever for operating which is within easy 
reach of the driver of the wagon. The two cylinders 
are carried horizontally, one on each side of the fork, 
with the crank shaft, upon which is keyed a flywheel 
between them. The motor wheel is built in various 
sizes, from one horse power, suitable to a bicycle, up to 
four horse power for a carriage, or ten or more horse 
power for a heavy dray or truck. In attaching the 
motor wheel to any existing vehicle, it is merely neces- 
sary to remove the framework of the front wheels and 
bolt the steering socket to the body of the wagon, as 
shown in Fig. 2. When the motor-wheel is applied to 
a light vehicle, it is attached in front, thus transform- 
ing the same into a tricycle. In the case of hansom 
cabs, it is attached at the rear. When it is applied to 
the heavier vehicles, such as express wagons, coal 
carts, etc., two idle wheels are attached to the motor- 
wheel and work in unison with it. 

One material advantage claimed for this system is 
that no reversing mechanism is necessary, the motor 
always running in the forward direction. If it is de- 
sired to back the car, the motor wheel is turned com- 
pletely around in the steering socket and the motor 
started. It will be noticed that as the motor wheel is 
entirely self-contained and has a single point of attach- 
ment to the car, none of the twisting strains, due to 
the irregularity of the road, are thrown upon the 
motor; moreover, in case of disablement of car or 
motor, the ease with which a change of motor-wheels 
from one car to another can be made conduces to fa 
‘ility and rapidity of repairs. 

- — +o 
The January Sullding Edition, 

The January number of the Building Edition of the 
SCIENTIFIC AMERICAN is one of the handsomest nuw- 
bers of this periodical which we have ever issued. The 
eolored cover shows a colonial residence at Sumit, 
N. J., and the houses in the body of the paper are of 
all pricesand are accompanied by plans and interior 
views. A special feature of the Building Edition is the 
publication each month of illustrations of fine build- 
ings or pieces of sculpture at home and abroad. These 
will appeal to all persons of culture, as the illustra- 
tions are reproduced exquisitely,and many purchase 
the paper on this account. The present number con- 
tains an article on Italian gardens accompanied by 
four beautiful illustrations reproduced on a large scale. 
The editorials refer to “The Building Code of New 
York City ;” “Exhibition of Handicraft ;” ‘* Garden 
Cities ;” ‘*‘ A Move for Better Tenements.” We shall 
be pleased to send an earlier sawple number of our 
Building Edition free to those of our new subscribers 
who way not be familiar with this beautiful and unique 


periodical. 
ocnpeenetnest iil ipieiiinetitiiin 


The Current Supplement, 


The current SUPPLEMENT, No. 1253 
is an unusually interesting number. 
*“*Long-Span Bridges,” by Professor 
W. H. Burr, of Columbia University, 
is continued. Like the preceding in- 
stallments, the paper is elaborately 
illustrated, ‘ Progress in Mechanic 
Arts in the Last Three-Quarters of a 
Century” is by Dr. Coleman Sellers, 
and is continued in this issue. ‘* Elec- 
trical Vehicles and Their Relation to 
Central Stations” is by H. M. Maxim. 
“The Scientific Work of the U. & 
Department of Agriculture” is a ré 
sumé of the report of the year. “A 
Jib-headed Mainsail Sloop Ice Yacht” 
is by H. Perey Ashley and is accompa- 
nied by working drawings. 
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RECENTLY PATENTED INVENTIONS. 
Bicycle-Contrivances. 


BICYCLE.—Henry F. Henprrson, Ames, Colo, 
The bicycle is driven by achainiess gear, the novel fea- 
ture of the invention being found in the use of a fly-wheel 


connected with the center of a driving ‘hab n the rear 
wheel, When motion is imparted to the pedal-shaft the 
driving-hab will be rotated in a backward direction 
carrying the fly-wheel; at the same time the whee 
hub will be rotated in a forward direction, The inventor 
laiuns that when the bicycle is once started, the flywheel 
being in rapid rotation, will steady the bicycle and aid 
in carrying the pedale over dead centers, hus relieving 
the rider of mach strait 
Ralliway-Appliances. 

CAR loun M. Jones, Sedalia, Mo The purpose 
of this invention is to provide a system of bracing rail 
way-care which will render the floor more secure and 
which will, therefore, tend t strengthen the whole 
structure the ur The car has needle-beam truss- 
rode anchored at the transome of the car, Strats pro- 
ject down from the middile-beams and carry truss- 
rods Stanchions are mounted on the transome, and 
truse-rods are suppor the stanchions and anchored 
ut their ter ends to tl l-sille of the car and at 
their inner ends t the miridle-beame directly at «the 
strole 

GRAIN.DOOR FOR FREIGHT CARS,—Epwarp 
W. Morten, Farmers e, Tex Adjacent to the door- 
pening of th ir a ‘ ck beams A grain-door 
is provided, formed in two » ions, arranged one above 
the other, the per « 1 vcaring op the lower section 
and th lower eection bearing « the sill of the car 
When the sections he ra sed over upon the 
ther ani are t wagement with tl track-beame, 
the inclined yper r surfaces of the track 
beame and battene will force t loor inwaraly fo a 
firm engagement with yielding stripa, in the nature 
of weather strips, thus effectually preventing any grain 
from working h ar when the door is closed 

Viscellaneous Inventions. 

PRINTING ATTACHMENT FOR ROLL-HOLD 
ERS.—Gestave H. Scnuperr, La Porte, Cal. This 
invention provides an attachment for rolls of wrapping 
paper, by means of which it will be possible to print the 
paper with an advertisement or other matter as the paper 
is unwound from the rol An arm is attached to the 
frame of the roll-paper carrier and pressed by a spring 
toward the rv f paper The arm carries an inking 
and ap impres+ior ler, the lattcr bearing always against 
the paper, so that as the paper is unwound from the roll 

it is impressed with the printing or impression-roller 
COFFEE-Pt ARCHIBALD ANevus, Manhattan 
New Yor t The purpose of the invention is to cor 
struct a coffee.pot so that ite parte mey be readily de 
tached from one another for cleaning purposes T'he 
pot hae a bracket | pon ite rim and an upper and a 
lower member ach provided with a hole adapted t 
register and to rece im arm upon the percolator by 
which the percolator is suspended This construction is 
especially adapted for use with earthenware pots, as it 
i# DOL neceseary to Use r ts 
TRANSOM.-LIFTER.—Gerornee Bick eLaaver, Map 
hattan, New York cit This transom. lifter is arranged 
to lock a eky-light or sash or swing it open for the 
eacape of persone when the building ix on fire. The 
lifter comprises a idewuy on the transom, in whic! 
guideway frictior ers on a er travel 4 sliding, 
spring-pressed catch the lever engavesa the cuidew 
to lock the traneom ta open position A rope is cor 
nected with the lever and catch permite the catch and 
ever to be withdraw? and enables a swinging motion t 
be given to the ley 
WASHING AND CLEANING DEVICH THOMAS 
J. Waaten and Joun } Warner. Portland, Ore 
In this washing an ming devics h reservoir 
mounted, having irtition extending from the apper 
end of the reservoir downward to rin two compartments 
in commaunicat with t r at the bottom, one of 
the compartm e ha 1 iecharge-opening at the 
upper end The arrar el seuch that the water is 
discharged by the operator, giving a quick jerk in a 
Gownward direction to the device 4 ruobbder-ecraper and 
a felt washer are provide both projecting a suitable 
listance from their hoiders and standing at an angle to 
each other and at ang to the handle of the device. in 
order that they may be applied at the proper angle to 
the surface »> be cleaned 

FOLDING UMBRELLA Frank G Grove and 
"Frank E Stover. Luray, Va The invention provides 
an improved locking connection between the t escopit 
or sliding members ‘ » emp 1 in foildiog um- 
brellas The locking evire serves materially to 
strengthen the ri which it belongs, where the two 
members of a rib contr specially when the ambre lia is 
opened. Although it be impvesible to move the members 
of the rib upor e apet ahen locked. they can. nev 
ertheless, be freely operated wh he umbrella is closed 
rh ver of the un : mn stretched, w by flex- 
ne Whe ride, bind tt chit ley S im lo preve ile 
wecklental displacement 

COMBINATION-TOOT Witrorn A Havaoenr 
Pax. Mo The t | como prises a hand var one et f 
which a headed «tock is adjnstably heid iving a ratch 
eted head adapted to eng i pipe A chi ie adjus 
adliy mounte nu handic-bur atl tw movable to ra 
and from * . Th car “ ployed as a 
wit-holder ae necrewing a nut. ae a wire 
«tretcher. as «wre t r a* 4 nail-puiller 

rRAP.—Joux Dp nancen. Finenetle. Ky This 
invention provides a sia ple and efficier trap for larg: 
or emall game, which tre; tv he easily set*and which 
when sprung, wil! se he captive. It is impos 
sible for the captured anima ae iteelf by means of 
ite teeth. The trap te vetr ' ouch upon 
the trigger will be enff he siding jaw to be 
immediately relemre for j taint enyage 
ment with the anir 

ROD OR FIXTURE FOR SASTI-CURTAINS 

Prank Penny, Brook York The fixtare 
has a receiving-arm provided with a notch, which arn 
engages the vertical bore of o bead. A horizontal bore ! 


communicates with the vertical bore; and an invisible 
locking bolt sliding in the horizontal bore locks the rod 


| by engagement with the notch in the 


to the fixture, 


| arm 
COMPRESSED-AIR WATER-ELEVATOR Wi- 
uiAM H. Suarrner, Louisiana, Mo, In this water-ele- 
apparatus a tank or chamber is provided having a 
and an outlet and supplied with air ander 
A valve commands the water-inlet and is 
held closed by the interior pressure in the elevator. An 
air-valve commands the air-outlet; and a connection be- 
tween the water-valve and the air-valve actnates the air- 
the movement of the water-inlet valve. The 
tank automatically receives a charge of water and auto- 
of air when water is to 


valuing 
water inlet 


pressure 


valve by 
matically regulates the 
enter the tank or chamber. 
TROUSERS-CLASP.—Avepiss B. Heratp, $46 New 
York Avenue, Washington, N. W., D.C, This novel 


escape 


clasp is designed to be used on trousers wrapped around 
the leg of the wearer by bicyclists who seek to avoid the | 


danger of trousers, The trousers having been 
folded as usual, the clasp is applied, the baxe-section of 
the clasp fitting within the trousers-leg and the clamping 
section of the clasp in the loop formed by the fold and 
securing the fold by its tension toward the base-plate. 
rHILL FOR VEHICLES. 
This thill is so constructed 
cross-bar when moved rearwardly may 


loome 


that while the 
disengaged 


water, S. D. 
be 


from the couplings, it is impossible to disconnect the | 


as-bar when tension is applied thereto in a forwardly 
direction, as forward tension or draft on the croas-bar 
will but tend to hold it the more firmly in the couplings 
In order to prevent the cross-bar’s being accidentally 
detached from the thills should it be struck by the hoof 

f an animal. Set screws are passed through the lower 
jaws of the couplings into recesses formed in the under 
faces of the tenons, 


WORK-BOX.—Emwma Bewnror, Butte, Mont. This 
work-basket for holding buttons, spool-thread, scissors, 
and the like, has a central compartment or body portion 
on which the basket rests and by which it is supported. 
Outwardly-overhanging spool-holders are supported by 
the central compartment or body portion and are at- 
tached to the upper portion thereof, 
are raised above the bottom of the central compartment 
beneath the spool-holders. The 
openings in the bottoms thereof 
passed the thread from the | 


cre 


20 as to leaye a espace 


have 


spool-holders 


through which may be 
spools 
FOLDING-COOP.—Cart H. Thomsen and Herman 
J. M. JOneensen, Memphis, Tenn. To provide a light, 
simple coop especially adapted for poultry and capable 
of being conveniently folded for shipment when empty 
ie the purpose of the present invention. The coop is so 
that 
loosened, ewang, or in any way moved in order to form | 
Consequently no pieces will be lost, broken, 
In the coop consists 


| 
practically of three 


made there are no parte to be removed, undone. | 
the coop 
or misplaced its construction, 
a bottom section, a top sec- 
nnecting link section, the top section being | 
wdapted to fold down upon the bottom section | 

FOLDING GO.CART.—E.tst Derersenare, Man- 
hattan, New York city. The go cart has sides connected 
to move toward and from each other, to which handile- 
A tranaverse 
handle- is removably 
When the vehick the 
handle, The cart may be extended rigidly into operative | 
position or folded compactly when not in use 


WATER-WHEEL 


parts: 


tion, and a cr 


bar extends between the 
therewith. 
bar forms a 


bars are joined 


bare and connected 


is folded, transverse 


-~PaTrick HEenretty, Mankato, 
Minn. The water-wheel comprises pulleys provided at 
intervals peripheral The bucket-chain 
used consists of a series of buckets equally flared on 
both sides of a central line and provided at their junc- 
ture Through the overlapping eyes of ad- 
joining buckets a shaft is passed, provided alongside of 
the buckets with rollers operating in the sockets of the 


with sockets, 


with eyes 


pulleys. Links connect adjacent shafts outside the 
rollers. 
Designs, 
CIGAR BOX-LID HOLDER ALEXANDER W 
Grecie, Logansport, Ind. The leading feature of the 


design consists of a U-shaped clip having one of its 
flanges provided with an extension bent outwardly in its 


lower portion and with a rib on the outside of the ex- 


tension 
WALL-PAPER.—Harry Wearne, Rixheim, Ger- 
many. The papers which form the subjects of the three 


with flowers of various 


kinds tastefally combined in panels. 
INCANDESCENT-LAMP SOCKET. — Rupotrs 

Meyer, Brooklyn, New York city. The socket is made 

of porcelain and provides a simple means for making the 


present designs are decorated 


‘ 


mtacts 


Nore.—Copies of any of these patents will be furn- 
ished by Munu & Co. for ten cents each. Please state 
the name of the patentee, utie of the invention, and daze 
of this paper. 








NEW BOOKS ETC. 

EISEN KONSTRUKTIONEN 
GENIEUR-HOCHBAUTEN, Ein Lebr- 
buch zum Gebrauch an technischen | 
Hoechsehulen und in der Praxis. Von | 
Prof. Max Foerster. Erste Lieferang. 
With 174 illustrations and 1 piate. 
Leipsic: Wilhelm Englemann. 1899. 
Small quarto. Pp. 112. Price, paper 
$2. 
Moet German text books on iron framed structures have 
a new work in which the 
principles of modern engineering are concisely and yet | 
xhauetively explained is certain to meet with success. 
The book which lies before us comes from the pen of a 
man evidently well qualified to fill the wants of German 
He 
terized by a carefalness of preparation and clearness of 
find almost invariably in the 
We trust that the remain- 
ing inetallmente of Prof, Forester's book will at least 
A feature of the book which de. 
verves especial mention is the bibliography which con- 
cludes each chapter 


DIE DER IN- 


long outlived their usefulness ; 





«todents has written a text book which ie charac- 


demonstration which we 
vorke of German ecientiste 


equal the firet part 





Cuar.es A. Ray, Bridge- | 


The spool-holders | 


| sight,’ 


| tiovaries record that usage. 


| cannot be called a writer. 


| other friction will retard the lighter body more than the 
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The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line, 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
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¢@” Machinery for R.R. contractors, mines, and quar- 
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| new or 2d-hand. Write for list. Wills Shaw, Chicago. 


The celebrated “ Hornstvy-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #% Munn & Co.. publishers, #1 Broadway, N. Y. 
a3 Send for new and compiete catalogue of Scientific 

and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application. 
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Names and Address must accompany al) iewers 
or no attention will be paid thereto. This ws for ou 
information and no: for publication. 
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(7780) F. C. 8. 
prevent sweet cider from souring. 
has reached the flavor required, add 1 to2 
grated horseradish to each barrel of cider. 


(7781) J. Z. asks: Can an open circuit 
battery be used on an induction coil as well as a closed 
circuit battery, and what is the difference ? A. An open 
circuit battery can be used in running an induction coil 
foratime. A closed circuit cell is one which will fur- 
nish its current indefinitely or till its materials are used 
up. An open circuit cell must be allowed to rest very 
frequently. This the cell gets in ronning the coil to an 
extent, since the vibrator opens and closes the circuit 
alternately. 

(7782) J. B. writes: Seeing in your 
most valuable paper an article headed ** Eyesight of Chil- 
dren,’ I have long wondered why all writers, including 
the celebrated ** Webster's Unabridged,” use the word at 
all, unless to distinguish between foresight and hindsight. 
Why not say “my sight is poor” instead of my “eye- 
sight, ete.”’? Is there any jastifiable grammatical reason 
forit’ A. If our esteemed correspondent can induce 
people to abandon the use of the very old word “ eye- 
the dictionaries will then mark it “ obsolete” or 
Till that time it must be inserted, since the 





asks for a process to 
A. When the cider 
tumblers of 


drop it out, 


office of a dictionary is to give the words of a language | 


The people make a language, the dic- 
The fault lies with the peo- 
pe, if any fault is to be found. If disposed to be critical 
with our correspondent, we should ask why he includes 
** Webster's Unabridged’ as a writer. A dictionary 


as they are used. 


(7788) C. K. asks (1) bow to harden the 
horseshoe magnets for the D’Arsonval galvanometer de- 
scribed in “ Experimental Science.” A, Heat the ends 
of the steel ret hot for about one inch in length, and cool 
by planging vertically into water. 2. How to compound 
lines, I mean about the north and south poles? A, Mark 
the separate magnets so as to recognize the north poles. 
Place all the magnets with their similar poles together. 
They are equivalent to a magnet as strong as the sum of 
all the magnets 


(7784) C. A. 8. asks: Given two bodies 
of same size but of unequal weight (decidedly unequa)) 
like spheres or cars, started with same initial velocity 
down an inclined plane, which will have the greater ve- 
locity, which will reach the bottom quicker, and which 
will travel quicker on a plane surface at foot of incline ? 
A. The best answer to this inquiry is. try it and see, 
That is the way Galileo did nearly three centuries ago, 
The behavior of the balls on an inclined plane is the same 
relatively as if they were falling vertically. The air and 


heavier. 


(7785) R. E. H. asks: 1. Can vou give 
directions for making the so-called moist water colors ? 
A. Dry colors, mixed with gum tragacanth, will remain 
moist ae desired, 2. In photography exposure tables it 
is stated that the amount of light depends on the altitude 
of the sun at the time of exposure; then in the body of 
the table 1 second is given for March 20, noon, and for 
Jane 2, noon, is 2 seconds; while those from September 
20 to March ® appear to be correct, if in direct propor- 
tion to altitude of sun, those from March 20 to Septem- 
ber 20 appear to be too short. The sun’s altitade at noon 
Jane 2 is 12 times that of March 20, and the exposure 
should be 0-8 for June 20 to 1 for March 20. The differ- 
ence between 08 and 02 seems to me too great for cor- 


A. You do not give the iatituce; but, taking the degree 
of latitade New York city is located in as a standard, 
we think the light values given are substantially correct. 
Comparing the above values with Lieut. W. Very’s 
tables, found on page 201 of * The Scovill Encyclopedic 
Dictionary of Photography,” we find only a slight vari- 
ation. At noon in March, he advises i second; April, 1 
eecond; May, 0°5 second; June, 03 second; July, 0'v 
second; August, 0°5 second; September, 0°5 second; Ov- 
tober, 1 second; November, 1°5 second; December, 17 
second, 


(7786) S. C. asks for process of reclaim- 
ing gold from a gold toning-powder containing borax and 
soda, A. Dissolve the powder in water, then add a solu- 
tion of sulphate of iron, which will precipitate the gold 
down in the ferm of «a black powder. The solution is 
then poured or decanted off and the powder washed and 
then dried. The powder may now be re-dissulved with 
nitro-muriatic acid, evaporated .and re-dissolved once or 
twice, when chloride of gold, free from acid, will result. 
See ScrENTIFIC AMERICAN SUPPLEMENT, No. 377. 





TO INVENTORS. 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for 


yatents at home and abroad, enable us to understand 
the a and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive — for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


DECEIIBER 26, 1899, 
AND EACH BEARING THAT DATE. 





[See note at end of list about copies of these patents. } 








Acids, apparatus for making, J. = Skoglund... 640,087 
Air brake coupling, % WES are 639,851 
Air compressor, tide power, c. _ Jobnson.. . 680,735 
Air motor apparatus, com pressed, A. Sundh...... 689,947 
Alcohol from casks, apparatus for recovering 

waste, M. Hickey 30, 280 
Alcohol from hi or onalia, apparatus for recover- ¥ 

ing waste, MH Hickey... . . 639,979 
Ash pan, W. C. Holtsclaw..........-.0 cceeeegeecees 63Y.729 
Astragal for ut in glazing, A. S. Douglas, Jr..... 639,964 
Axle box for wheels, roller bearing, L. P. Rol- — 

PEND ..c voccccccccesvocssesacecosessescecsccocs . 639,828 
Axle lubricator, car, Freeman & Armatrong. gues S88 
Bale tying device for compressurs, B. Shuster. 639.946 
Band cutter and feeder, W. C. W tien. . 639,539 
Battery. See Electric battery. Storage battery. s 
Bearing, ball, M. Foidart..........- .....0s-e-seeeee 639,807 
Bearing for wheels, ball. w. Jenkins pevetiewgnavwlis (839.732 
Bearing, roller, M. Foidart... ...............-seeeeee 639,720 
Bearing, roller, F. Whitney..... ..............ss006- 640,059 


Bearing, roller thrust, W. 8. Rogers.. 
Bed, G. W. Bent... 
Bed brace and slat fastener, T readway & Pp 
Bed spring, F. A. Palmer... 
Bed spring, Treadway & Parker... 
Bedstead, solding. J. W. Pepper.. 
Belt clamp, C. Jackson..............-. 
Relt fastener, F. Kane.. 

Bicycle, J. A. Keliy 
Bicycle, W. A F. Young. 
Bicycle connecting frame, J. c 
Bicycle frame, H. Dixon. 
Bicycle handle bar, E. Phipps 













Bicycle lock, O. Von Nordhausen.. 
Bicycle parcel carrier. J. M. Certain 

Bicycle saddle su port, D. W. O’Connor 
Bicycle support, A. Shanklin 
Bicycle support, F. Ww yeal.... ‘ 
Bicycle, means for storing, M. “R. Jewell 
Bit stock, Barber & Kramer. 










Boat lowering and detac hing apparatus, G. 8. A. 
nn oe vbsnthash 6020 nsnstene ches sonesesceses 640,027 
Boiler. See Steam boiler. Washboiler. ey 
Boit and nut lock, C. KE. Crosby...............6- ... 39.715 
Bookease, sectional, E. K. Baker................... HO.078 
Boot cleaner. Smead & Mock......... 40,088 
Boring and disintegrating earthy n matter, appara- A ee 
Cems Gar. G. WEtMGeW icc. occcccccccccccesoccce cee 639.836 
Bottle stopper, H. A. Knight............. 68Y Ri 
Bottle washer, H. BE. Decker.............--- 640,111 
Bottles, etc., A. Patersom...........-.---+.0+-eseeess , 689.561 
Bottles, jars, etc., elastic cap or cover for, H. C. cated 
Sinn ctccdgecasecavovteghs sebvescdveccucseé 639,882 
Brake beam holder, E. E. C te OTR A He 640,105 


Brake rigging, extension push bar and slack ad- 
juster for, J.C. Wands 

Braking apparatus, G. 

Briquet press, J. T. Da 











| Broom head ¢ camping device, Herron & Gray... 639.978 
Brush, electric hair, W. J. Werntz.. - 640.056 
Butter cutting LE, R. A. Simpson. eaveneete 689.911 
Button boring machine, D. B. Shantz.... . . 9,909 
Buttons, etc., machine for turning, D. B. . Shantz. 639.910 
Cabinet. drop file, Besly 4! Sullivan... . - 640,155 
Calcining furnace. A. H. Wethey......... 640, 
Calendering machine, Hartey SRR srtesceneue 639.974 
Calendering machine, M. J. Whitlock 639.915 
Camera, magazine, D. H. Houston........-.----+++ 639,730 
Can. See Oil can. i ene 
Can top and lid, milk, A. L. Fofeman. ‘ 640,121 
Canning machine, O. Rubarts..... .............06 640,054 
Car brake, . Dc rcigtiecnssces asnvoeredecsuee 640,051 
Car brake, J. N. & N. P. Zech.. > : 640. iv 
Car constraction, railway, T. L. MeKeen.......... 640,148 
Car coupling, G. Meshamer..... 639,150 
Car coupling operating devi ice, YM Keusink.. GRO 
Car draw head, railway. T. L. Me 640,147 
Car fender, street, J. TH. Parseaies.... BU. 823 
Car line, elevated electric, J. H. C Cooley... 689.713 
Car sand box, J. C. Duner.. ‘ . 639.891 
Car eat. 1. 0. GIBBS. ....cccccccvcccsccccvccccccesces 630 5M 
Car seat, J. S. JOHNSTON... ..........ceccececcess : boy = 
Carbureter, J. B. Dose. .........cccrccccccccceceserss 
Carding engine, R. W. Eaton..... 640. 138 
Carpet stretcher, W. H. Dexter.. . 689,718 
Carrier. See Pneumatic carrier. 

Cartridge shell heads, mac anes for turning, C. R. 
Ps vennbevédearecessecsesesdoged susneoe . 640,029 

Chair. See Swinging chair. Pe 

Chair leg fastener, W. H. Sleeth eniiinent 639.751 

Charging machine, D. H. Lentz. aii ahaa .. GBY,75 
( mee —s or unchec king device, Killman & Pot- 

Sivckdecuseeneeesrenverss . 9.76 
( hue . “W. Scott 680.44 





rect exposure. Where can | find a table that is correct ? 


Churn power. J. T. Coleman.. 39,712 


Cigar rolling machine wrapping device, (. B. 

Schultz... ° eve 
Circuit breaker, automatic, E. F. Wintiela 
Cleaning device, M. se 





Clock, alarm, L. EB. vr 5a 
Cloisonne ware, ornamental, T. Pfister 
Cock eel guard, H. Mueller.. uae 

Cock, gage. J. J. Cain. 
Coffee products, utilizing waste, L.. Hesse.... 
Colter, Neff & Mapie.. nal 


C Tomposing mac hine, R. C. Elliott. 
Conveyer, Pero & Koerner... 
Conveying apparatus, G. A. Amsden.. 


Conveying apparatus, J. = Crowley.. 
Cooker, steam, J. Walte 
C lopperas. process of ‘and apparatus for “making. 
A. 8. Ramage. 
Cord fastener, b. 
Cotton press, M. Swenson 
( ae See Air brake coupling. 
hill coupling. 
Crate, collapsible, Simpson & Hillegas. 
Cultivator, N. Delaney 
Cultivator, B.C. Smith.... 
Curbing, F. W. Ame 
Curtain fixture, W 
Curtain pin, &. F. Sten 
Cutter. See dc er, 
Cutting and grinding mili, J. 8. 


(Continued on page 15) 
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OOD or METAL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 
SENECA FALLS MFG. COMPARY. 
695 Water St., Seneca Falls, N.Y. 





THES TOOLS anc SUPPLIES: 
THEs. SEBAS TIAN LATHE C rat Ta 
*lan- 


aT et Lath 
Sas and Power on Shapers, and brill Breeses. 


SHEPARD LATHE CoO., 133 W. 2d St., Cincinnati, 


Education Goes to You. 


There are ambitious young men and women who 
cannot afford to stop work to prepare for a high 
position. Don’t stop; you study “ between times,” 
and we guarantee you a thorough course through 


EDUCATION BY MAIL 


in Electrical, Mechanical, Steam, Min- 





Neat () 








ing and Civil Engineering; Metallurgy, 
Art, Arebitecture, Practical Newspa- 
per Work, English Branches, Steno- 
graphy, Machine Design and Mechan- 
ical Drawing. Low price; easy terms. 
Sent free to those who enroll now, a com- 
plete drawing outft worth $11.10, or 
other premiums. Mention subjects in- 
terested in when writing to 

The United Correspond Schools, 

14-56-58 Fifth Avenue, New York, 
for Catalogue No. 33. 
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Tool Grinder 


Has no pumps, no valves. No 
piping required to supply it with 
wa*er. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. 

G2” Send for cataloque and prices. 

W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, Il. 


The Forbes Patent Die 
Stocks for Hand or Power. 


It can be used as a power machine 
in the shop or taken from the base 
and carried out asa hand machine 





t®” Send for Descriptive Catalogue. 


CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 


Fire Door Hangers | 


: All Styles. 
Latest Improvements. 
t?” Send for Book. 
Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 


VELOCI’Y OF ICE BOATS.—A COL- 
lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT, No. 214. 
cents. To be had at this office and from all newsdealers. 


No. 78 H. or P. Machine 
Range 24 to 4’ R. H. 





The utmost precision 

in grinding cups and 

ones for Automobiles 
and Bicycles is obtain 
d by using the 


NEW 
“*RIVETT”’ 
PATENT GRINDERS. 


For particulars and catalogue, address 
FANEUIL WATCH TOOL CO., 
Briciron, Boston, Mass. 
Makers of the Celebrated “ Rivett” 

Precision Lathes. 






ARMSTRONG $ PIPE THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. {#~ Send for catalog. 
THE ARMSTRONG MFG. CO. 

Bridgeport. Conan. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENT! FIC AMERICAS SUP- 
PLEMENT, describing. with full illustrations, the most 
recent, simple or home made and commercia! apparatus 
for generating acetylene on the large and smal! scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement atalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 


DEFIANCE j MACHINE WORKS 


FIANCE, atste u S.A. 
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and 


Cutting purposes, stranded wire for, L’Hoir & 








avedsenosceasecdvceses 640, 139 

| Cyclometer, F. P. Prindle.. 640.025 
GE GR, Ds AEs cadnedacecccsganancsatcoces 639, 489 
Digester. D. Sullivan. ay, 791 
Display form, G. K. Sharf.. ................. 639,779 
Doer check and spring, combined, J. J. Larimer.. 639.816 
Door hanger, A » 639,987 
Dough in manutacturing Sormentes bread, ma- 
chine for making, W. 8. & C. L. Corby 639,889 | 
Dough, making and working, W. 3. “t CL. Corby. 640,097 
Dough making and working machine, Ww. 8S. &C. 
1. Corby . . 640,006 
Draught rigging, W. Case 640,004 


Draughting instruments, adjustable needle point 
639,845 


tor, P. M. Chamberlain 
Drier.’ See Fruit drier. Grain drier 
Drill. See Grain drill. Pneumatic drill. Pneu 
matic rotary drill 
Dumping epoeseses, B. Sims 640.065 
Dye, biack sultur, H. Claus et al 639. 806 
Dye, blue biack, C. rf Muller 640,010 
Dye from cotton seed oil, Wilson & Stewart 640.061 


Dye, green, A. Herrmann 638,976, 
Dynamo, portable hand. 8. Evershed 


Kdacational model, C. Kossi-Dieh! 





Egg carrier, W. H. Rogers 
Electric battery, J. Post 
Electric cable or wire casings, junction box or 


other coupling for, A e_ 1048 

Electric excitant, chemical, J. Post ‘ 680. 767 

| Electric heater, K. E. Gold 639.725 
Electric heater, RK. Lundell 640,143 


Electric light appliance for controlling the num- 
ber of incandesc ent lights to be burned on a 
cireuit, A. Pete 

Electric hnemen 
Sullivan. 


630 824 
repair tool for use by, J. H. 
639,792 


Electric machine regulator. dynamo, R. FE. Ball... 630,967 
Electrodepositing anode, H. 1 os 638.811 
Klevator. See Water elevator. 
EKngine. See Carding engine Fluid pressure 
engine. Gas engine. Oil engine. Steam en 
gine. 
Envelop, coupon check, Horn & Quinn .... O98 
Evaporating pan, B. Hoskins (40.135 
Excavator, F. 8. Reeder Osu. OM 
Explosive compound, C. F. Hengst 40.160 
Eyelet, E. Kempshall 639.907 





Farm gate, T. F. De Witt 


30.940 | 








Fastening device, J. T. Robin 
Feed regulator, A. B. Helbig 6 RUT 
Feeding machine, pneumatic, W. Carter 630,980 
Fence machine, wire, G. O. Meservey.. 689,749 
Fender. See Car fender 
Fertilizing compound, J. H. Brewer 639,805 
File, paper, EB. Fowler . = “1 
Filter, Raab & Grossman THe 
Firearm, J. G. Aeschbacher 640.07 0 
Fire escape. J. Cotter 640.000 
Fire eacape, C. Mace.. 639.902 
Fire coenee. J. Mignot.. 59.741 
Fireproof floor, ceiling, ete., K. Homan (400,14 
| Fish hook, KR. Koen 659,741 
| Flat irons or simiiar articles, rest or aappen for, 
| F. 3 Chase. 9.708 
Float, D. Anderson. 40.0038 
Fluid att . engine, H. J. Kimman.. 689. TAT 
Forge, portable, T. Lennox 689.817 
Fruit drier, KE. MeClatchey 689.755 
Fruit grader. R. M. Pratt 639,006 
Furnace See Calcining furnace. Glory hole fur 
nace. Heating and annealing furnace. Kiln 
or boiler furnace. 
Furniture frame, 0. G. Franks. 640.125 
Fuse, electric, |. Kitsee 640,001 


| Glory ete dures ace portable, F. Wallace 


Gage. See Shoe machine gage. 

Game apparatus, W.C. Farnum 
Garment atretcher, 8S. Hillwig 
Garment supporter, G. Kracker 
Garment supporter, J. G. Wagner.. 
Gas burner, inc emcees ent, A.S. Newby 
Gas engine, R. & R. Nuttall, Jr... 
Gas genevsator qasertone P. Lacroix 

Gas generator, acetylene, W. T. Love 
Gas generator, acetylene, F. O. McQueen... 








Gas generator, acetylene, F. W. Preussel 630058 
Gas generator, acetylene, L. B. Walters et al 640.04 
Gas generator, acetylene, R. H. Witz 40,085 
Gas generator, acetylene, W. W. Wythe 640.066 
Gas machine, acetylene. Seely & Rodenberger M0.095 
Gas producer, M. Taylor 640,048 
Gate. See Farm gate 
Gate, 8. D. Fry e 629,091 
Gate, A.J Wood 639.800 
Generator. See Gas generator. Steam genera 

tor. 
Glass beveling machine, Pearce & Griffiths (40,019 
Glass panes, apparatus for cleaning, C. Wer 

nicke 630.056 


Grain drier, H. W. Catier 

Grain drill, W. A. Morgan 

Gravity motor, J. A. Workman 

Grinder, chiller, A. Basener 

Grinder, chiller, E. F. Gannon 

Grinding machine carriage cperating mechanism, 





A. B. Landis 639.900 
Grinding machine emery wheel truer, A. B. 
Landis 639,901 
| Orton A mowing machine cutter bars, machine 
for, A. 8. Robinson 639,774 
| Grinding. polishing, or buffing machine, J. Koe- 
nig. . 659,742 
Guns on shipboard, apparatus for steadying, B. 
Tower. ‘ 640,051 
Guns, worm gear for training, Dawson & Buck- 
2am 640.110 
| Hame and trace connector, J. Swigert..... 640.047 
Hame fastener, J. H. Hill 630.982 
Hammer. foot operated, F. Dowling 640.114 
Hammer or riveter, pneumatic. F. A. Kir 639,739 
| Hand sheais for cutting sheet metal, G. " huil- 
lier.. : 639,874 
Handle. See Too! handle. 
Hanger. See Door hanger. Shade angen. 
Harrow, J. H. Brown. 640,089 
Harrow, U. D. Miller. 640,008 
Harrow and cultivator, combined, W. A. Brant- 
linde Gti tecwinc as ughediencss so cagdlaceosdeees . 0,087 
Harrow tooth, M. H. Jerdee.............2..2. 639,813 


Price 10 | 








Harrow tooth fastening. J. H. cine ie . 640,080 
Harvester, corn, J. A. Stone 640.046 
Harvester reel, C. W. Stewart 640,044 


Hassocks, apparatus for manufacturing, W. H. 
uth 





Hat holder for milliners’ use, J. Bartel 

Hay rack, T. Pritchard os 639,825 

Hearth and welding furnace, rotary, M. Mc- | 
Dowell eres | 


Heater. See Electric heater. 

Heating and annealing furnace, Griffith & Ander- 

son. 639,969, 639,970 
| 


Hook. See Fish hook. Thill hook. 

Horse boot protector. J. D. Keller...... 639,996 | 
Horseshoe. elastic tread. J. Patrick. ... 640.166 | 
Horseshoe pad. W Laycock.. 39.743 | 
Horseshoe, spring. Ww Hamilton. 639.972 | 


Hose stripping apparatus, D. C. Carr 
Hygroscope, F. Renzo.. : : 
Illuminating contrivance, H. Gantke 


Incandescent mantle support. 
Index, card, F. Macey 
Inhaler, Gardner & Smith 
Ironing table. combination, J. F. White. 
Irrigation and drainage, means for, E. A. Bagby. 
Jack. See Lifting jack. Shoemaker’s repair 


A. 3. Newby : 





140.077 


jack. 

Joint tw structural building members, A. De 
-.. (9.961 

Key fastener. Hanolting | & Dodd y 

Kiln or boiler furnace, . Mitchell. 

Lace fastener, shoe, H. y FL. 

Lacing. rubber tipped, E. Kempahali , 

Lamp, acetylene gas genérating, KF. Evans 

Lamp, acetylene gas generator, W. 0. Nelson 

Lamp bracket, W. C. Homan 

Lamp burner, gasolene, A. 8. Newby 

Lamp, electric arc. P. H. F. Spies 

Lamp, vapor, Somerville & Pullis 

Land roller and harrow, combined, J. 

Lantern, R. Jackman sedieasein 

Last, W. B. Arnold. 

Last, J. Japiot 

Last or follower. A. H. Brigham 

Latch, W. B. eros er 

Lathe, turret, M. Yeasateon 

Lathe, turret, N H. 


C. Schaffer & 





Life preserver, F. eee 639,790 
Lifter. See Sack lifter. 
Lifting jack. F. M. Floyd 640,120 


Licht. See Sidewalk light. 
Linotype machine.J. RK. Rogers 640.082, 640.083 
Liquia dispensing vessel, self measuring, Beman 


Rs caceoenvanesse-ehe+egetnduheeirenss 640,081 
Liquid separator, centrifagal, Hackett & Dailey 640,130 
Lit azenmte stone surfacing machine, C. G. | 

See eee 639,953 
Lithographic stone surfacing wheel, C. G. War- | 
sevoceessendsess 639,954 

Lock. "Bee Bicycle lock. Goat lock. 
Lock lubricator, J.C. Maass. ..............ce0eeees 639.819 
oe > rr - 639,975 | 


Loom sbuttle, 8. M. Hamblin 
Loom warp stop motion, W. K. Allen 


(Continued on page 14) 
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ELKHART CARRIAGE AND HARNESS MANUFACTURING. 





| Your Whole Family 


WE HAVE NO AGENTS 


but sell all goods direct from our 
factory to the 
sale prices. 
manutacturers of vehicles and , 
ness in the world selling to 

the consumer exclusively. A 
have — pny ny , 

years. You assume no ris > 
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Unck Sams 


rG vaminatie mg 

















From One Position 
to Another 


From a poor salary to a good one, without 
loss of time. This is the story of hundreds 








for Civil Service app 
be held in every Stat 


point mente _ last 
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The Nat 


pared hundreds 


onal Corres Institute has pre 


f applicants who have received 


early “pre vintments Instruction exclusively by 
mail *articulars about all Government posi 
tions, salaries, dates of examinations, free 


(# Write to-day 
National Correspondence Inatitute, | 


Washington, D.C. 


IF ID INTERESTED 
WRITE TO-DAY 


President 
while addressing the graduating class, in part said: 


Eliot, of Harvard University, 


“There is a subtle power lying latent in each one 


of you, which few have developed, but which, when 


developed. might make a man irresistible. It is called 


personal magnetism. I advise you to master it.” 


That the power referred to above lies latent in 


every person, and can be easily and quickly developed, 
are facts acknowledged by every student of the sub- 
ject. 


Hardly a day passes but what one reads of some 


astounding feat or wonderful cure performed by per- 
sons of well-devel ped magnetic power. 


The New York Institute of Science has recently 


issued probably the most interesting, most valuable, 


and most 


fore published. It is up-to-date in every particular. 


Its 100 pages are replete with facts, arguments and 


opinions of the world's greatest scientists and teach- 


ers. tt is profusely illustrated, and should be read by 


every person at all interested in Mesmerism. Personal 


Magnetism and Mind Cultivation. 


IT’S FREE 


for the asking. Write to-day. Address 


New York Institute of Science, 


39 STATE ST., Dept. M.R.7, ROCHESTER, N.Y. 
if you want the best CHUCKS, ‘buy Westcott’s 


Little Giant Double Grip 
Drill Chueks, Little Giant 
Drill Chucks 
Improved, 
Oneida Drill 
Chucks, Cut- 
ting-off 
Chucks,Scroll 
Combination 
Lathe Chucks, Geared . 
Combination Lathe Chucks, Plain 
Chucks, Inde —— Lathe Chucks. 
Westcott Chuck Co,., Oneida, 
Ask for catalogue in English, French, 
First PRIZE AT COLU MBIAN EXPOSITION, 1 


SEED Bu. FREE 


new customers to test my Seeda, I will mail m ase 
eqn" filled with more ins than ever and a I Due 
Bill good for 10¢ worth of is for trial absolutely 
tree, All the wh ag ay Bulbs, one res Mine. Great 
me reat 


eh dk ga! incl OFA 


NAME for each. Many other ing Gin- 
seng, Giles ln exe money making a Over 20 varieties shown in 
coors, @1100 In cash premiums offered. Don't give your 
cnr enti =. one this new catalogue. You'll be surprised 
Send your name on a posta! for —— tom | 
aay witis FREE to all Tell your friends to send too, 
B. MILLS, Bor} 37 Rosehill- Onondare Co., N. ¥- 


THE EUREKA CLIP 


The most useful article ever invented 
tor the Eerpees. Indispensable to Law- 
yers, Editors, Students, Bankers, [nsur- 
ance Companies and business men gen 
erally. Hook marker and paper clip 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin (Co., Box 121, Bloomfield, \. J. 













Lathe 


A. 
Spanish or G rman. 
1598. 98. 


Universal 




















ON 0219 





AN ELECTRICAL 
Furnace for Amateur’s Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mde by any amateur who is versed in the 
use of tools. This article is contained in SclENTIFIC 
AMERICAN SUPPLEMENT, No. 118'2. Price 10 cents. | 
For sale by MUNN & Oo., 1 Broadway, New York City, 
or by any bookseller or newsdealer. 


HOW TO MAKE 


° spendthousenés © 
on coal bills—but how mach 
Bae my ee B, yy 
about it ?—Ask for our 
lett “fi” on the HEINTZ STEAM TRAP. 
WILLIAM S. HAINES CO., 
136 South Fourth St., Pa. | 








intments will soon | 


9,000 ap- | 


28-66 Sccond National Bank Bullding, | 


important work on occult sciences ever be- | 


who have adopted the new system of educa 
ition, We will quali/y you for a more lucrative 

occupation, The work is done at your leisure 
| right where you are, Instead of waiting years, 
it is but 


Handreds of our stu- 
Gents have advanced 
directly from the shop | 
to positious as Beechan- 
feal or Architectural 
Draughismen, Eleo- 
trieal and Steam En- 
gincers, Architects, | 
Sarveyors and Chem 
fats, as Correspond- 
ents, Stenographers | 
and Bookkeepers. 

We guarantee togive 
you a thorough techoi 
eal education by mail. 

We can refer to a 
student in your nrigh 
berhood. 

Write and state what 
profession you wish + 
@nter 






























The 
International 
| Correspondence 
| From a poor achools, 
position to a good Box 94% 





| one, without loss 
of time. 


— Scranton, Penna. 















LUMINOSITY 


carbon Guses.—By Prof, 


IN THE 


Vivian B. 


TS 
CAUSE 
Flames © 
Lewes. 
deavors to show that the luminosity of hydrocarbon 

flames is due to the localization of the heat of formation 


OF 
f the Hydr 
An important paper in which the author en- 


of acetylene in the carbon and hydrogen produced by ita 
yn, and the can<e of such localization. Con- 
| tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos 

and 1013. Price 10 cents each. To be had at 
this office and from all newsdealers 


decom positi 


EVERY BOY HIS OWN TOY MAKE R. 


Telis how to make all kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, EFlectric 
Telegraphs, Telephones. Magic Lan 
terns, Aolian Harps, Boats from a 
rowboat to a schooner; aleo Kites, 
Balloons, Masks, Wagons, ‘Toy 
Houses, Bow and Arrow, Pop Guns 
Slings, Stilts, Fish'ng Tackle, Rabbit 
and Bird Traps, and many others 
All is made so plain that a boy can 
easily make them. 2) handsome illus 
by mail, l0c., 8 for 2c. C. DePuy, Pub., 


A Good Opening 
for the Right Man. 


Well established, progressive firm has excel- 
lent opening for just the right man. Capable 
of growth and willing to travel. Experience in 
identical line not necessary. Applicants should 
have liberal education, though it need not neces- 
sarily have been obtained entirely at school ; the 
faculty of acquiring and imparting knowledge, 
with the ability to influence others, and should 
~| possess large faith and earnestness. Please state 
age, fevious associations, character of expe- 
perience and references. dress: 


Opportunity, P. O. Box 1592, Philadelphia. 


Hold Your Scarf_+ 


with the Improved Wash- 
burne Patent Scart Fast- 
ener. Useful also for fasten- » 
ing papers or any articles. 10 
cents each, by mail Hase 
Supporters that do not bind 
the leg nor injure the fabric. 
By mail, 20 centsa pair. Jlius- 
trated Catalogue @ these and 
other ERIC) 


Waterbury. Conn. 





This gi eat book 
Syracuse, N. 





RIC aN RING CO. 


Box = 


Automobiles —-_ 


The SCIENTIFIC AMERICAN for May 
devoted mainly to illustrations and detaiied de- 
scriptions of various types of horseless vehicles, 
This issue also contains an article on the mechan 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the ScreNTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auts- 
mobiles of different types, with many (lhustrations 


13, 1808, is 


of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 998, 1058, 1054, 1055, 1056, 1087, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No 
1229 contains a highly interesting article giving 


full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO., Publishers, 


361 Broaoway, New Yorn. 
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Sriewtitic 


American. 


JANUARY 6, Ig00. 





CAN | BECOME AN’ ELECTRICIAN? 


you can, We teact ELECTRICAL 
ENG INEERING at your bome by mail 
at a cost within the reach of anyone. No 
Baer where you live, if you can read and 
write, we guarantee to teach you thorough- 
ly. Gur Institute is endorsed by Themas 
A. Edison, and other prominent men of 
We teach also Mechanical 








the coun ry 
Enginee ring, Mechanical Drawing, 
Machine Design, cehesraeb) 
elephony, Electric Rail «, Elec- 
tro-Therape Thee jblee tric ining, 
ete., by mai! wi atalogue 
4 State su - all wish fo study 
_ The Electrica Engineer Institute 
eo orre= 
es Oteionl Eng meee Lt TI ne spondence 


5d wan ~~ mars Instruction, 


Sr 6e" es Dept. A, 
Netrmeiel cae: [Lee S«100- 122 Liberty St, 

J, le 2B New York. 
BALL BEARING AXLES ND RUB- 
ber Tires A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 18M, show- 
ing the advantage to be derived from the use of ball 
bearings an pneumatic tires in road vebicies Lone 
tained in SC\ENTIFIC AMERICAN SUPPLEMENT, No 
q Price W cents. To be had at this office and from 





9 
al) newsdealers, 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS iS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB 
STANCES.-WE HANOLE ALL 
KINDS OF MATERIALS FROM COT- 

TON- SEED 10 ROOTS AND HERBS 

BY AN UNEXCELLED PRO 
CESS. IF YOU WANT 
ANY.KIND OF A 
LAMILi OR GRINDING 
MACHINE, COME TO 
VS AND YOU WILL 
GET THE BEST 
ANDO STILL -SAVE 


A WITH US ONC ‘ lel) ag 
be . “AND OU WONT CHANS 


SPROUT, Re ws ot & CO. 
ATALOG N° 4) MUNCY, F 


Cork Floors and Tiles. 





E 


INO FOR 


UV 





Elegant in appearance, absolutely noiseless, germ 
proot and waterproof, and have unequaled wearing 
qualities. We also manufacture 


CORK PULLEY COVERING, 
CORK PIPE COVERING, 
CORK = | CLUTCH BLOCKS, 
RK BULLETIN BOARDS, ete. 
-, Send for Cirewar “ S.A.’ 


CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass. 


| 





Economy Drilling Compound 


Superior to Oil or other Lubricants. 





Keeps Tools Cool and Sharp, Produces 
Smooth Work and Fine Finish, is Clean and 
Does Not Rust or Gam. Adopted by U. 8 
Government, Railroads, and Leading Man- 
ufacturers. Barrels, 7c. a ib. Half-Barrels, 
Sc.alb. Freight prepaid, Sent on approval. 


THE WHITE & BAGLEY COMPANY, 
WORCESTER, MASS., U.S. A. 


THE TIN PLATE _mDU STRY IN THE 


United States.—A ter showing the ex 








treordinary development f the tin plate industry in 
this untry, af Ste eerioags competition into which it 
ier oe ante ng wi ) e British industry With 18 illus. 
trations SCIENTIFIC AMERICAN SUPPLE 
MENT, Ni ‘1019 ‘1020, 1O2Z1. 1022 and 1023. 
4 Tice 0 cents each, or 0 cents for the series. To be had 


this office and from « owedenlers 


¥ A Marvelous Machine! 


w +> b the wonde rf work 
done y our e ple 
and Pipe wit Mae bree 
Threads nipples of all sizes 
So sewiveied that it can be 
reversed and pipe cut off close 
togrippers. Vise can be open- 
ed or closed while machine 
is in wet Send for Cata- 
low EK MERRELL 

FG. CO., 501 Curtiss 
Street, Toledo, Ohie. 





nbes 


+ PHYSICAL AND ScHOot APPARATUS. . 


INDUCTION 
Col LS for experi- 


ments in X rays and 
other electrical work. 
SH” Catalogue Pree. 

E. S. RITCHIE & SONS, Broonwe. Mass 


ROTARY PUMPS AND ENGINES 
heir Origin and Development An important series of 
papers giving a historical resume of the rotary pemp 
and engine from 1588 and iliustrated with clear draw- 
ings showing the conetruction of various forma of 
pumps and engines. % ilustrations Contained in 
SUPPLEMENTS 1109, 1810. 1101. Price 0 cents 
each. For sale by Munn & Co. and all newsdealers 


Dynamos—Motors. 


Multi-Polar lron-Clad Type. 
Slow and Moderate Speeds. A 
Modern Machine embodying 
all the best features in Dyna- 
mo and Motor Construction. 
Dynamos, 15 lights to to Bete. 
Motors, 4 H. to bb H. 


ROTH BROS. & CO.. ttre. 
S72 W. Jackson Street, 
Chicage, Ill., U.S. A. 


Where’s That Tool? 


No need to ask if your tools are all 
laid out in order on «me of our famous 


PORTABLE TOOL RACKS. 


They are on castors, have two to ten 

trays, and can be easily pushed where 

wante« They not only hold tools, but - 
rough or finished work tox Thev have 

ample space and are indispensable tn 

the up-to-date machine shop. §2" Booklet Free. 

New Britain Machine Co., New Britain, Conn., U. S. A. 


New Microscope for Nature Study 






> 





and for use in the Examination of Ores, 
etals. Wools, Fibre, etc. 

Queen Acme No. :- 1 Ocular and 

in. objective giv- 

power of about 100. diameters, 1 set of 

toa prepared slices of insect parts and other 

in 6.00 


nens lin « " 
OW” Ask sever — at Optitan 91 “ 
QUEEN 4 CO., Inc 
Optical yt scientific Inatrument y 
ar ly ™t., Phil ° 
er ifth Ave., New Vor ° 


teresting specia 
t 


Write for Cireular. 





loom warp stop motion, J. H. Northrop. 640,150 
Lubricator, E D. Bangs 640,079 
Lubricator, Freeman & Armstrong . 689,987 


Machine tools, mechanism for operating tables 






of, K. O. Preissier 659,863, 
Marble or stone, artificial. J. E. Summers . 689,914 
Medical tapon, F. von Raitz Su) 


Meta! punching apparatus, G. B. Tennant ay, 7s 


Metal, supporting apparatus for pieces or lengths 
of, EK. lL. Braddock 640,086 

Me tals refining, B. Talbot oy, S72, 630.873 
Milk cooling and aerating apparatus, A. "L. Fore- 

man coeessee 640,122 
Mill. See Cutting and grinding mil). 
Mill, J. Dain, Jr 0,717 
Mill products, machine for testing, J. W arrington «3 aM 
Mirror stand, C. R. Arnold i 89,917 
Mold gate pattern, J. B. Renshaw m7 17 


Momentum of moving bodies, apparatus for util 


izing, F. Burger 630,706 


Monkey wrench, T. Jensen 639,812 
Motor. See Gravity motor. Wind motor. 
Nail. W. L. Horne HOU UN4 
Notice and advertisement apparaeme, A. Weiss- 

mann . O.79 
Numbering machine, W. W. Sawyer 639,908 
Nut lock, J ose 640,152 
Offset webs, apparatus for handling, C. E. Patt- 

berg ° «+. GOTH 
Oil can, non-explosive, R. A. Bailey (30881 
Oil can, non-explosive, Rhinelander & Moyer OO eh 
Oil engine, Bickerton & Bradley 640,083 
Ure coneentrator, H. H. Cramer 650.920 
Ore concentrator, H. Earle eoveee MONIT 
Packing rings, making sectional, A. W. France... 639,722 
Pad. See Horseshoe pad. Shoulder pad. 
Pail, water, A. Muller 639,522 
Pan. See Ash pan. Evaporating pan. 
Paper box machine, J. Godfrey . 639,809 
Paper cutting and folding machine, E. H. & Cc. P. 

-- 640,100 


Cottrell 
Paper cutting machines, clamp operating device 


for, E. M. Lockwood -. 640,162 

Photographic paper, sensitized metallic coated, 
uhn 640,137 
Photographic process, H. &. Williams . 640,080 
Photographic shutter, M. F. Juruick SRLS) 
Pile, S. K. Behrend 659,884 

Pin. See Curtain pin 

Pipe wrench. J. C. Speir 639,785 
Pipe wrench, chain, P. H. & C. A. Bohner . 0,08 

Pipes, machine for constructing irrigating or 
659,858 


other, Martin & Ormand 
Piston for hot air engines, W. R. Kennedy . 0,909 





Plow and planter, Stokley & Livengood -- 40,045 
Plow foot and fender, G. L. Young 640.087 
Pneumatic carrier, J. A. Mudd . HO 
Pneumatic despatch tube apparatus, O. Ames 640,071 
Pneumatic despatch tube apparatus, A. W. Pear- 

sall . 0000 
Pneumatic drill, Smith & Johnson . 0189 
Pneumatic rotary drill, portable, H. J. Kimman.. 639,738 
Poison distributor, C. Martin 639,520 
Power See Churn power. W ave and tide 

power. 
Power transmitting machinery, E. Winans . 639,879 


Precious metal from ores, apparatus for extract- 


ing, L. E. Porter 639,766 
Prepayment or coin in the slot machine, W. L. 

Denese . 640,112 
Press. See Briquet press. Cotton press. Stamp- 

ing press 
Press, J. M. H. & U. G. 8. Walters 639,797 
Printed and typewritten work, assimulating, 8. 

A. Neidich 640,013 
P rinting machine, L. W Southgate. 639,784 
Printing machine, H. A . Wood 639,301, 639,802 
Printing machine, plate, +§ Fisher 639,893 


Printing machines, offset mechanism for perfect- 


ing, F. Meisel B40. 163 
Printing press delivery mechanism, G. F. Read... 639.770 
Pulley, expansibie, P. Sohege -« 0,000 
Pulley, grip, A. Painter . 9.7 
Pulp, wet machine for wood, J. H. Baker et al 639,882 
Pump, W. F. Smith 639,870 
Pump, compressed air, P. B. Perkins 640,023 
Pump, rotary, A. W. & L. W. Case ~~ 40,083 
Puazzie, F. R. Skinner . BO.868 | 


Rack. See Hay rack. Stove rack. 

Railway and car or carriage enn ore, ompee- 
sion, von Thal & Weiss 

Kailway, cycle, W 

Railway, electric, G. W. MeClintock 

Railway, electric, J. M Bory 

Railway for recreation, tenning 

Railway spike or .% suller, T. G. Brown 

Raisin seeder, W. MecConnaughay 

Raisin seeding mac chine Snyder & Hansen 


Shakespeare 


shy 





Ram, hydraulic, ‘ Cc. Gelly 

Ratchet wrench, J. Asbury 

Reading stand, W. F. Loan sal 639,857 
Reel. See Harvester reel. Wire reel. 

Reel, E. 1. Olinger 629,990 
Registering machine, A. F. Bardwell! . 40,164 


slectric machine regulator 
Windmill regulator 
Heerwagen 


Regulator See 
Feed regulator 


Rein guard, P. M 639,727 


Ribbon or band, 8. Borton 40,085 
Roller. See Land roller 

Rubber substitute or artificial rubber, 0. Lugo 69,926 
Rubber substitute, manufacture of, O. Lugo 650,927 
Rug, woven, H. Hardwick . 40,182 
Ruler. L. B. Jones : MOR 
Sack lifter, F.G. & E. C. Broughton 640.088 
Sad iron waxing device, H. A. Kean 0,924 
“addie, Maliory & Stoner ‘ 639,748 
Sail. J. Duthie 640,116 
Sail reefing device, G. Achterberg 639,916 | 
Sash fastener, W. C. Belcher 630. M45 
Saw guard or shield, circular, A. Cook 640,085 | 
Sawmill carriage, A. J. West 39,55 
Saw set, F. Hanna se 640,131 
Saw, tubular crown, H. M. Dalzell 640,108 
Scale. computing, W. F Stimpson (reissue) La 


Scale, platform weighing, J. §. Cox 

Seow, dumping, C. C. Bowers 

Screen or sieve, A. Adams ‘ 

Screening and assorting apparatus for coal, etc., 
W. 8. Cherry 

Screws, etc., molding apparatus for making cores 


640), Lae 
639,704, 630,705 
639.600 


638,710 


for sorming nicks, etc, in heads of cast, F. T 

Gile 640.126 
Seal lock, C. E. Richardson.. 639/987, 639,968 
Separator. See Liquid separator. 
Separator, R. W. Jessup 69,82 
Sewing machine, hemstitch, A. Grieb.............. @O26 
Shade hanger, 8. Gray wes , -- 630,805 
Shears. See Hand shears. 


Shipping, dispensing, and displaying case, W. 
Macdonald ‘ 746 
Shoe machine gage, E. E. Winkiley -- 40,064 


*Shoemaker’s repair jack or last, D. Rounds . O76 
Shoulder pad, E. F. Gaddis 640,124 
Shutter fastener, J. Sabold 630.942 
Shutter slat operating means. H. A Cordray 640,098 
Shutter stay, A. Weston 640,057 
Sidewalk light, prismatic, 8. C. MeCormack . 40,72 
Sifter, ash, H. ¢ Reynolds 640,028 
Sign, electrically iluminated, J. E. Lioyd . (40.140 
Signal plate, Yaxley & Cadden 640,158 
Signal reminder, locomotive cab, Murphy & Bugh- 
man 640,011 
Sleeves or other light purposes, device for hold- 
ing shirt, A. J. Barber 40.080 
Slicer, C. H. Hahn 9.550 
ono and grater for vegetables, fruits, etc.. J. 
- Hart -. 0852 
Sno bd slitter for swine, J. G. Smith 69, 88D 
soldering machine, R. D. Hume 640, 136 
Sole laying machine, E. E. Winkley 640,083 
Soot killers, manufacture of, O. R. Moffat 99,850 
Spading machine, A. R. Miskin 630,752 
Spectacular machine, J. E. Grosjean 39.810 
Sponging device. A. Bray . 40,156 
Spring. See Bed spring. 
Sprinkler. See Street sprinkler. 
Sprinkler and dirt wagon, combined, J. J. Eck 640,118 
Stacker attachment, automatic straw, W 
Wilka ee . seo 
Stacker, straw, J. Chial 711 
Stair rod eoeurer, A. L. Carter by} 
Stamp, band, F. Becker 
Stamping press, i. F. Sproule ° Gan.oet 
Stand. See Mirror stand. Reading stand. 
Steam boiler, C. B. Rearick . 9,907 
Steam engine, J. A. Hyter . 30.854 
Steam engine. atmospheric, F. M. Leavitt . O74 
Steam generator, Hardie & Thompson . O93 
Steam generator, J. E. Thornycroft iy, 22 
Steam impregnated with herbs or other extracts. 
epparstus for and process of producing, J. 
ezel 630,878 
Steam, means for regenerating exhaust, 8. Pra- 
er ~. « OMI 
Steering and warping gear. R. Richardson 630, 48u 
Stopper. See Bottle stopper 
Stopper for tnkwetle ete., L Stanek. . 639.914 


Storage battery, ©. Lindenberger e 640,008; 
re merviee anpereana, Ju Goodfellow 640,127, 640.128 
: 53 


Stove fire pot mold. H. V. Moore . 7 
Stove, heating. K. H. Huenefeld eves ~~ (M, 
Stove rack, E. Rennett . one 
ve utensil, kitchen, M. Rietske.. 640.000 
Stoves or ranges, adjustable water tank for, L. L. 
Calver 640,106 


(Continued on page 15) 


| FES TIME’S VALUE 


Cannot be spongered by dollars. Time lost can never 


be regained 


Ruby Jeweled Elgin Watch 





has —' oe 


tratkfal th ti 


A mechanical wonder, 
Jewelers ev: 
the word 
guaran 





a third of a century been the 
leader for accuracy, endurance and 
me telling. 


The World’s Standard. 


Elgin Watches are sold by 
here. An Elgin watch always has 
in” engraved on the works—fully 
ur new booklet, free to all who write, 

will interest you, 


“E 


Elgin National Watch Co., Elgin, Ill. 





This beats Wind, Steam, or Horse Power. 
We offerthe WEBSTER 23¢ actual horse laa 


GAS ENGINE 


for 8150. les > ye ene discount for exsh. Built 
on intereh: plan. Built of best material. 
Made iv lots of von ‘therefore wecan make the price. 
Boxed for ehipment. weight #00 ibe. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 hb. p. 


WEBSTER MFG. CO., 














pe 
ogue 


nn 

3 1074 West 15th St., Chicago. 
36 Eastern Branch: 3%.D Dey Street, New York City. 
e Southern Agents: Boland & Gachwind Co., ° 
ed So. Peter and Lafayette Ste., New Orleans, La. 








DRY BATTERIES. --A PAPER BY L. K. 
Bohm, treating of open circuit batteries, bistorical dry 
batteries, modern dry batteries, Hellesen's battery 
Bryan's batte Kolier’s battery, and the efficienc Ot 
dry cells. With'three illustrations. Contained =~ 
ce 


ENTIFIC AMERICAN SUPPLEMENT, No. 1001. 
° om. To be had at this office and from al) news- 
dealers. 











TAKE AN OLDS 


Gas or Gasoline Engine, put it 
on your work and if it does not 
fulfill our claims and 
sfy you that 
there is no better en- 
gine on the market, 
send it back without 
expense to you. Our 
electric & tube igni- 


ters are pasuspemes 
Our self contained 
engines are most . 
convenient, Free illus. catal. idx Motor Works, Box 418 
Detroit, Mich, (Office & Factory); and Lansing, Mich, (Factory). 
















WOLVERINE” GAS «”° GASOLINE 
ENGINES, Sr WAR 


4 and 
The “ Wolverine ” is the ay re- 
versible Marine G on 
the market. It is the lightest en- 
gine for we power. Requires no 

lice: engineer Abso- 
jutely safe. Manufact'd by 


WoL vena MOTOR WORKS, 


ron Stree 
CRAND RAPIDS, mon. 


PERPETUAL MOTION 


A valuable series of papers all the classic forms 
of perpetual motion anpeere e literature on this 
subject is so very limi the * book being entire) 

out of print, so that this series will be important to all 










inventors. Masta ee ET ‘TIFIC Ce i ICA 
Te meee) Nos 11 131, 11 1 133, 
7 1138. ie, cents eac me sale 


Go. and all newsdealers. Send for new 


by Munn & 


catalogue. 





Costs about 12 cents a year to 
maintain The Matchless 


Electric Cigar Lighter 


agg Bn hotels, private 

dwelli ries, etc., ete. If 

a" on + 4x by your dealer write 
us for catalogue and price list. 
STANLEY & PATTERSON, 


Gen'l Elec. Equi li 
30-32 Frankfort 8t., __NEw ‘YORK. 











Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills, With engines or horse powers 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


WE [ DRILLING 








}| Price 10 cents each. For sale by Munn & Co. 


EVOLUTION OF THE AMERICAN LO- 
comotive.—By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 
| given to historical accuracy. 2) illustrations. SCLEN- 
TIFIC AMERICAN SUPPLEMENTS 1112, 1113. 011 JES 
and a 





| newsdealers. 


A SWELL AFFAIR 


This is the best Electric Scarf 

mn manufactured. ill last 
months. Throws b 

—- dry pocket 


ing six ounces. Can be 
out any one knowing how it’s done. 


Price, complete, by mail, $1.50. Buy 
one and have lots of fun. 
VITALIS HIMMER 
Hotties, 





Manufacturer of Electric 
166-168 Greenwich St., 


They Stand High Pressure. 


The Hercules Seamless por a Floats and 

Air Chambersar ¢ made specially for Steam 

ary Receivers, Condensers, Steam > 
The original seamless goods. ot 

uitetions Catalogue No, 2? Free. 

Herxcuces Froat Works, Springfield, Mass. 

















A FILTER THAT WILL NOT FAIL! 


Among al! the devices of modern times designed to purify 
drinking water, there is not one so scientifically perfect as the 


BERKEFELD FILTER 


which gives a continuous flow of pure water in large or smal! quantities. The 
cylinder is made of INFUSORIAL EARTH, which retains all minute germs and 


hed and d as often as neces- 





impurities. The cylinder can be easily r 


purest of wa-er guaranteed. 








sary, and taken out and boiled for sterilization purposes. Rapid filtration and the 


Illustrated Catalogue and Price List on application. BERKEFELD FILTER Co., 2 Cedar St., New York. 





|MANUFACTURE OF BICYCLES.—Aj} 


| very comprehensive article giving the details of con- 

| struction of ever part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 90%. Price 10 cents. To be had at this 
office and from all newsdealers. 





Crrcular or small News Press 
Ty posestting easy. Nene 


O. Meriden. Coun: 


$5 PRES ag 
maker or saver. ecoa et stamp for 
paper, ete. THE PRESS CO., 


WE EXCEL AND UNDERSELL ALL ! 


deotris sphgnes: Lights, 
4 boy C aes ete, \° 
Medical a restos, . 
ttery sheets 
ectric 5 
ectric } 2 the ri hts, e 
iniature E amps, 


Agents Wanted. ous for New Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric for Electric Novelties, Supplies, Books. 





 @8u USE GRINDSTONES ? 


if s0, we can suppiy you. Ali sizes 
mounted and unmounted, always 
— in stock. | Remember, we make a 
altyof selécting stones for all spe- 

al purposes. I Ask for catalogue 
The OLEVaLAND STONE CO. 


2d Floor, Wilshire, Cleveland, 0. 


The Paint of the Future! 


TOCH BROTHERS 
R.1.W. Damp Resisting Paint 


Traps Marx. 
= paint is the only protection epaint 
st, Dam appacee and Decay. Can be 
caliente on ay A, 1A ®t Price $1.% per 
ga $1.50 

467, Ht vi West Broadway, New York. 
REVERSING STEAM TURBINE. E.—PAR- 
son's recently perfected turbine for boats. Illustrations 
showing details. Contained in Ly yy — 7 — 
SUPPLEMENT, No. 1158. Price 10 cents, by mail, from 

this office, and from ail newsdealers. 






NEW IDEA IN TRUNKS 


is constructed on new principles 
Drawers instead of trays. A place 
y3 everything and everything in 

its place. The bottom as acc 
ite as the top. Defies the bag- 
gage smasher. Costs no more than 
a box trunk. Sent C. 6. D 
with privilege of examination. 
Send 2c. stamp for illustrated cat- 


slogue. Fa, STALLMAN, 
61 W. Spring 3t., Columbus, 0. 








THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.— By 2 Hammond, M.D. A val- 
uable and interesting pa n which the subject is ex- 
haustively treated from. the follow! standpoints: 1. 
The use of the oe ae OF pares persons in health. 2. The use of 
the cycle by seased. Contained in SCIDUNTIFIC 
AMERICAN UPPLEMENT, ze 1002. Price 10 cents. 
‘To be had at this office and from all newsdealers. 


GHT MANUFACTU 


Li § LAPERIMENTAL WORD 
PUNCHES & DIES 
PARTS 
MACHINERY . 
2sSLOW-45™ 


Mechanical Movements, 


Powers, Devices, and Appliances. 


By GARDNER D. Hiscox, M E.. Author of “ Gas, Gas- 
oline, and Oil Engines.” 


A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an Mustrated deserip- 
tion of the greatest variety of b 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mechan- 
ies, Inventors, Engineers, Draughtsmen, Students, and 
all others interested in any way in the devising and 
operation of mechanical works of any kind. 

Large 8vo. 490 Pages. 1,649 Illustrations. Price $3. 

oF” A full table of contents will be sent free upon 
application to 

MUNN & CO., Publishers, 


7 AME 


AuTomosit 


Al 


KON EVELAND.O 
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361 Broadway, New York. 








Chain 


COAL MINING and 





BELTING of Various Styles, ELEVATORS, CONVEYORS, 


HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
tT” Send for latest complete Catalogue, 


New York Branch, 41 Dey Street, 











JANUARY 6, Ig00. 


Scientific American. 











(Jaluable Fjooks. 


EXPERIMENTAL SCIENCE. 





By GEORGE M. HOPKINS. 


THIS is a book full of 
interest and value for 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old something worthy 
of thought. [It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
it furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 pages. 820| 
illus. Elegantly bound in cloth. Price, by mail, post- | 
paid, $4.00; Half Morocco, $5.00. 


Liquid Air and the 
Liquefaction of Gases. 


This book contains the full theory of the subject. It | 
gives the entire bistory of the Liquefaction of Gases | 
from the eariiest time to the present, and contains an 
illustrated descfiption of all the experiments that bave | 
excited the wonder of audiences all over the country. 
It is a logical explanation and application of the princi- 
pies of liquefaction, a history of the theory, discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startling developments illustrated by 
actual experiments. It is not only a work of scientific 
interest and authority, but is intended for the general 
reader, being written in a popular style—easily under- 
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 
many Illustrations, Price $2.50. 


aa 


A Complete Electrical Library. 


By Pror. T. O'CONOR SLOANE, 





35 Pages. With 


An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 


| Tool handle, W. 


Traction wheel, W. McKone 38 
| Trolley, B. F. Adair oes 68880 
Trolley, E. Penning-Dupuis... YNZ 
Trolley wheel, G. E. Mittinger, Jr . 60,008 
Truck frame, H. C. & W. B. Stalder (40,042 

Tube. See Pneumatic dispatch tube. 
640), 157 





workshop, the electrical 

engineer, schools and 

colleges. Comprising five 

books, as follows: 

Arithmetic of Mostrity 
138 pages, . . SL 

Electric Toy Making, 14 - 
pages. 


How to Become a sea 

cessful Electrician, 189 
Standard Electrical Dic- 

tionary, 682 pages, 
Riectricity simplified 158 Five volumes, 1,800 

$1.00 and over 450 ilustr 
A caluable and endtopensable addition to every on 

rte Great Special Offer.—We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat foiat box 
as shown in the illustration, at the Special Re uced 
Price of for the complete set. The regular 
price of the five volumes is $7. 


+ 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, 
Notes and Queries. 


Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 





708 Pages. 
This splendid 
work contains a 
careful compila- 
tion of the most 
useful Receipts 
and Replies oy 
in the Notes and 
Queries of corre- 
spondenst as pub- 
lished in the Sct- 
ENTIFIC AMERI- 
CAN during the 
= fifty years; 

segetBer with 

valuable 
—y mportant xi 
ditions. Ove 

2,000 se jected 


nearly 
every branch of 
the useful arts be- 
ing represen ‘ 
ie is by far the 
most comprehen- 
sive volume of the 
kind ever p 
. before the public. 
Price $5 in cloth; $6 in _ $6.50 in half mo- 
roceo; postpaid. 


Gas, Geis, and 
Oil Vapor Engines.| 


The Only American Book on the Subject. 





A book designed for the 
general information of ev- 
eryone interested in this new 
and popular motive power 
and its adaptation to the in- 
creasing demand for a cheap 
and easily managed motor 
requiring no licensed enel- 
neer. The book treats of 
the theory and practice of 
Gas, Gasoline, and Oi En- 
ines, as designed and man- 
ufactured in the United 
States. It also contains 
chapters on Horseless Ve- 
bicles, Electric Lighting, 
Marine Propulsion, etc. 





By GARDNER D. Hiscox, M.K. 270 Handsome Engrav- 
ings. Large Octavo, 365 Pages. Price $2.50. 


t@ Pull Genortgtine ots cpoutave of above books will be mailed 
free upon applicat 





%: HARRINGTON & KING PERFO® 


ATING <i CHICAGO 


NUN 
~ 





Street sprinkler, J. i. Stiebel - a7 ree | 
Superheater, F. Durr....... . 

Superheater. R. Hildebrand. ‘ mn 4 

Surfacing bodies, H. Rosenberg nae = roof 

Surfacing wheel, wet working, C. G. Warner 

Swinging chair and hammock, E. B. Weston. * oe, = 
Tabie. See lroning table. 

Tablet making machine, A. Colton. 639.919 


Cushing 


Telautograph, w. : 
ueen. 


Telephone attachment, D. : 
Telephone attachment, H. Richardson 
Telephone instrument, J. J. Se hoenleber 
Tenoning machine, J. E. Rinker. 

Thill coupling, B. B. Crawford... 

anu cones. H. O. Simile 
Thill hoo 





for holdback straps, 8. D. Horton 639, 
Threshing machine, W. C. W ilica GU A 
Tire fender, pneumatic, rs Coan 639,846 
Tire, pneumatic, B. F Taylor 639,91 
Tire, vehicle, D. BK. Bennett 640,082 
tee ae bands, joint fastener for, F. W. Kin- | 

640,000 
Tire. Sova for mending pneumatic, E. Isbills 639, 986 


Tires, machine for menatacturing inflatable, W. 

L. H. Swain 
Toast holder, J. C. Kirby. 
Toe clip D. Basch 


Sa 949 
9,7 


Robertson 





Tug, shaft, J. K. Christy. 

Twine holder, 0. Andrews 

Typewriting machine, J. A. Sommery ille 
Umbrellas, etec., handle for, F. C. Hull 
Underback, Orth & Se himper 


716 | without competition, 
“4 | are unequaled. 


Made te all sizes to stand any desired 


Moran Flexible Steam Joint Co., 





WHAT HAVE YOU IN 


Special Industrial Machinery 


| We have constant inquiries for special American Ma- 
chinery for the European Market. 


Something new and 
Our facilities for placing same 
Correspondence solicited 

Paris, Berlin, etc. 


Offices : London, 


| GEO. D. MOFFAT CO., Monadnock Bidg., Chicago, lil. 


:/ MORAN FLEXIBLE JOINT 


Steam, Air er Liquid 


Send for reduced price lis 
inc’ d 
li Third Street, LOUISVILLE, Ky. 


Fitchburg = 
e Railroad): 


HOOSAC TUNNEL ROUTE 
between 
New England and the West. 
J. R. WATSON, 
General Passenger Agent, 
Boston, Mass, 


ressure. 





and Machine 


Draughtsmen wanted on Mill Machine 
ethlehbem, Pa 


Tools. Apply Betblehem Steel Co., South 
Box Nailer to drive at least eight 


WANTED No. 14 large head wire nails, 5 in. 


or longer. Address Pal Palmetto Fibre Co., Frederi ok, a 


L_3 


we Send for Circular “M.’”* 


Le Me Sais, #. g%. 


FREE 
MIO MODEL WORKS 


LARK CHICAGO 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
ehinery. E. Konigsiow & Bro., 181 Seneca St.,Cleveland,O. 


(TOENETTGLANTERNS WANTED srt. 
HARBACH & CO.309 Filbert St. Phila, 











‘H NES, rliss En ines. Brew 
ICE sx ht os there Machinery. THE ViTTER 
me Os ea y acl Street, ubeoumen Wis. 





& EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 
106 Liberty St., New York, 


MODELS 


Ee, V. Baillard, 


TYPE WHEELS. moosts § exer weres WORK. SMALL 


MACHINERY 
NOVELTIES & ETC. W TORE STENCIL WORKS 100 NASSAU G° WY. 

















Urinal spray nozzle. W. U. Griffiths.... 
Vegetable cutter, F. J. Domayer 
Vehicle, F. Menzer. 

Violin, BH. C. Perr 

Wagon, dumping, Greeley & Bartlett 
Wagon gear, J. Watkine 





Wash boiler, J. bh. : 

Washing machine, D. H. Boor 

Watch balance wheels, manufacturing, A. Math 
ey-Doret 


639,821 





Water elevator, J. A. Lombas . 640,141 
Wave and tide power, C. M. Johnson 639,733, 630.734 
Weather strip, G. L. Scoville OOO, 881 
heel. See Surfacing wheel. Traction wheel. 
Trolley wheel. 
Wind motor, J. 8. Landon ‘ 640,005 
Windmill regulator, automatic, Rockenbaugh & | 
BEE, 5 nc0cee . . BOAR | 
Window frame, W. Romuender. . . a aA6 
Wire reel, W. W. Levett..................+. HBYS18 
Wire stretcher, 0. Andrew.. 640,074 
Wire stretcher, W. 8. King... CBYU.815 | 
Wire stretcher, G. W. Warner.. ‘ CST 
Wire tightening device, Terry & Stowell.. 640,049 
Wrench. See Monkey wrench. Pipe wrench. 
Ratchet wrench. 
Wrench, Libby & Swett. 640,005 
DESIGNS. 
Basin slab, W. H. Lioyd ‘ 52,047 
Binding, skirt. H. Feder . : ee 82,082 
Bottle, A. Kronkoeky ; 82.027 
Box or crate fastener, T. J. Watson..... 2,089 
Car ceiling, J. H. Horne ; 32,035 
Chafing dish, J. P. Steppe $2,026 
Chimney, A. Howard. 32,020 
Corset, F. Rockett. . $2,050 
Display rack or similar article, T. M. Hartman. 32,042 
Door securer, . Phillips..... 32,080 
Keg beater frame, 8. R. Munson. 32,028 
Fabric, woven, W. T. Smith by 
| Fire escape ladder panel, J. C. Tate... (96 


Handkerchief, A. Olson . 
Hinge, barn door. J. Ww. 
Hinge, car door, J. 
Hook, harness. 
Metal stock, C. Gra’ ise 
Paper, wall. H. Wearne.. 
Plate, child's, J. H. Strugnell ... 
Puzzle board, T. A. Kughier...... 
Rack, hall, E. P. Kinsbery. 
Radiator, E. |. Ross. 
Stove, Cope & Bertram.. 


Jones. 
Jones.. 
. P. Larsen. 








2) Oil 
Tires, interior securing band for rubber, G.Meyer. 32.037 
Toy bank, D. M. Galor ° 82 
Truck suspension link, car, W. 8. Adams 


2. 
(4 
Washstand, W. 8. Hamm 32,044 to 2046 


TRADE MARKS 


Cheese, A. L. Reynolds.. $3,988 
Disinfectant, A. Campbell MOT 
Dolls and toys, George Borgfeldt & Com any 3 ive 
Fabrics, certain named woven, Minot, looper & 

Company... 33,926 
Food for infants and invalids, Smith, Kline & 


French Company 31,928 
Food, wheat breakfast, Pillsbury- Washburn Flour 
Mills Company 929 to 35,982 


Incandescent manties, ( Yosmopolitan inc andes 
cent Gas Light Company 31,951 
Lamps, incandescent electric, J. C. Sterns & Com 
pany,... eece . 33 92 
Measuring instruments. certain named, N. Gerber. 53.955 
Medical compound, certain named, A. G. Finney.. *3.948 
Medicines, herbal, G. W. Johnston. . 53,950 
Oat —_ Pillsbury- Washburn Flour Mills Com- 
ny 33,933 to 33,937 
ou for certain named purposes, A. Bel 33 O45 


Rules, edgewise folding, Stanley Rule Te ors 

Company. 3,968, 33,98 
Shirtings, heavy. “Minot, Hooper ac ora : 
Soap, toilet, Lever Brothers...... 33,944, 
Stoves and ranges, Scranton Stove Works....... .. 





Prices $160 and up. Sone tor Catalogue, 


3 f 10 First Premiums 


ed to the PRAIRIE STAT 
ince UBATOR, Guaranteed to apale 
in any climate. Send for catalogue. 
PRAIRIE STATE INCUBATOR (CO. Homer City, Pa. 






50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 
CopyricutTs &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 36: sroacmay, New York 


Branch Office, #25 F St.. Washington, D. C. 


FOR STEREOPTICONS AND SLIDES 


Moving Picture Machines and Films, write Williams, 
Brows nm & Earle, © Earle, 720 Chestnut St., Philadelphia, Pa. 


‘Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 8on, 45-51 Rose 8t.,N. .Y. 





Inventions Practically Developed. 








e Machinery, Pattern and Mode! Making. 
| b moar & Littledale Machine Co.,1 30 Worth St., N. 


GRINDING MILL FOR ALL PURPOSES. 


Pees Fytent Uni. 
rsal Eccentric Mill. Address SIMP. 


SON, 28 Rodney Street, Brook ym, Ts 


UNITED STATES PATENT 


ty appliance for high speed steam engines. 
in Eugland and on the Continent. Easily 
existing engines. W. H. C., Box 173, New 


For Sale or Rent. 
side track C. M. & St. y. 
ity for machinist alsc 

Inquire of GRO. M,. PIERCE 





or license 

of a safe- 
Established 
applied to 
. ork, 
Piow and [Implement 
Factory with foundry on 

vater-power. Opportun- 


c, Broadhead, Wis. 


GAS GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J.U 


‘ 








SUBMARINE TELEGRAPH.—A POP- 
ular article upon -_— telegraphing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1 134. Price 10 cents. For sale 
by Munn & Co, and all thi. TAs, 











“PIERCE ENGINE CO,, 17 N. 


PISRCE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
17th Street, Racine, Wis, 





VOLNEY Ww. MASON & CO., 


Friction Pulleys, Clutches & Elevators 


PROVIDENCE R. |. 
Hf © LDEN 


LADELP 71) ee 


ALED aa MACHINES 


PB. L. 


Be 


5 


RECE 


Preserve Your Papers 





By taking a little trouble, when a paper first comes to 


PALMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wagon Engines, Pump- 
ing Engines. 
oe Zz Send for catalog. 

PALMER BROs., MIANUS, CONN, 


ELECTRO MOTOR, SIMPLE, HOW TO 
make.--By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to asrist- 
ing amateurs to make a motor which might be driven 
with advantage by a current der!ved from a battery, and 
which would have sufficient puwer to operate a foot 
lathe or any machive requiring not over one Man pow- 
er. With Il figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ai] newsdealers 





Tobacco, leaf, Thorpe & Ricks , 
Tobacco, smoking, G. H. McCann & 


Compan y : 
33.940, 





MUNN & Co., Publishers, 
361 BROADWAY, NEW YORK. 





t 3,941 
Underware, with the exception of hosiery, W. 
Nuttal & Company. . 33,925 
Vermituge, Farbenfabriken of Elberfeld Com 
DE caccceccdess copesgspecevcccescenesee . Me 
Washing fluid. M. Schmitt 35.46 
Waters, certain Samees ( still and aerated, C ry stal 
Water Company : 33,939 
LABELS. 
“ Atwood’s Single Binder,” for cigars, H. P. At- eon 
Ut) See ~ ie 
* Beloit X X Brand,” for butter, J. 8. Morrison . 1,204 
“ Corn,” for canned goods, United States Printing 
Company. . 7.265 
‘ Dove Brand,” for canned goods, Wight & “‘Wes- 
losky Company. . 7,206 
* Magic Square Digital Puzzle,” for puzzles, E. 
Crosby. ania . 7261 
“ Mason’s Challenge Biack Dressing,” for a com- 
pound for dressing leather, James 8. Mason 
Compan 7,270, 7,271 
. Mason" s Challenge ( ‘ombination Russet Cleaner,” 
for a compound, for cleaning russet leather, 
James 8. Mason Company............... 7.268 | t 


“ Mason’s Challenge Combination Russet C leaner 
and Polish,” for a compound for cleaning and 
— russet leather, James 8. Mason Com- _ 


which will be sent by mail, 
good strong covers. on which the name 


is stamped in gold, and means by which the numbers 
may be securely beld as in a bound book. 
may thus be made serviceable for several years, and 
when the successive volumes, as they are completed, 
are bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any 
wide variety of scientific and generai information, and 


Save Your Papers! 


hand, it may be kept in a way to form a permanent and 
most valuable addition to the reading matter with 
which all families and individuals should be supplied. 
We furnish a neat and attractive clot board binder, 
prepaid, for $1.50. It has 


Scientific American 


Scientific American Supplement 


One binder 


library, embracing a 


imely and origina) illustrations. 








iontiieenan 7,269 
- p> kK. "(ntiseptic Compound. * for a medicine, J. 
¥. «tt ; : ini ge 
‘se Je Ore,” for ci ars, American Lithographic —; - 
. Company 2 eer oRraD -.. T22 Recitations, dialogues, and otber en 
LA tertainment books. Catalogue free. 
DRAMATIC PUB. CO., CHICAGU. 
7 THOU GHT-READING Vital Magnetic Power and 
PRIN rs. Hypnotism.—For private circulation only, by Prof. 
oF — d ch " H Randall, the London Psychologist. ‘ontains the es- 
rom Bean to Cup,” for cocoa and chocolate, Huy- on | Sence of Scientific Procedure and secret of the force. | 
ers +e ; oreo oeeee 1% | Price only $1.00. 100-page book on Personal M netism 
l0c.; one A Hypnotism Catalogue Free. CULT 
PUB. CO. Dept. 8. A. 10, Boyce Building, Chicago. 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 195. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of covies are desired at one time. 

Canadian patents may now be obtained ug che in- 
ventors for any of the inventions named in e —_ 
going list, provided they are simple. at a cost of $40 each 
if complicated the cost will be a little more. For full 
instru address Munn & Broadway, New 
York. Other foreign patente may also be obtain 





SEWED BUFF 








the locality where you live. 
explain the ny = fully; remember we guarantee a clear pro 





Beit = ie is % ft. dia. by 114 in. 
is about 225,000 Ibs. 


fo" 
HIGH GRADE 


Buffing and Polishing Wheels 


for manufacturers of Hardware, Bicycles, Brass, Stoves, 
Silverware. Jewelers and Plating Trades and others, 


DIVINE BROS. CO., 92 Oneida St., Utica, N.Y. 





yourad@d@ress 

an _~ we cliaaan you 

a ay ure: he ow to mabe 0S tag 
absolutely sure; we 

furnish the y and teach you free; you work in 
Send us your address and we wil 


fit of $3 for every day's work, absolutely sure, write at once. 
té. DETROIT, MICK. 


BOYAL MANU vactt! RING ©0.. Box 


YOU CAN MAKE $100-AWEEK ' 
OWN SHOW, c 


-OMPLETE durrit—$ 100 


IAC £. 


OWN YOUR 


a-14 AT PASSION. 


S LUBIN.LA 2 PHILADELPHIA  P.A 





Samples, 44 to 1 foot, 25c. each. 

A new burner —\ ig — +S ONS. 
Highest (. b. 

State Line Talc Co., Senseen. Tenn. 


team Engine built by the Watts 
of Newark. 


For S Camel Company, 
N. J. Engine consists of two hori- 


zontal condensing Corliss eng:nes 


a to one shaft, with vertical air pump driven from 


bore, & in. stroke. 
face. Gross weight 
Can be seen in operation now; 
robably ready for delivery in February, 1900. cul 
The Clark Thread Co.. P.O. Box 1M, Newark, N 


pin. The cylinders are 2 in. 


44048 Nido 
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es INSURANCE : 
] AGAINST: LOSS ' 
DAMAGE ' 
TO : 
property | 
AND ; 
' Loss-or- Lire # | 
bs AND ri 
’ muury 
i TO-PERSONS 4 | 
z CAUSED: BY si 
i STEAMBOILER -EXPLOSIONS § 
a SerRETARY F- DALLEN a, 
VLBBRAINERD AssTTREAS. LF. MIDDLEBROOK. ASSTSECY)? 
a a er ~- 
' 
| 


AT YOUR OWN 
SWEET WILL 


can go 
wate you wish, 
t whatever 
speed you like 





MOTOR 
CARRIAGE 
. 2 you perate it 
Price 81.000. No Agents ursel it is 
simple, safe and strong Makes no noise, gives no troa 
t economical tao Hyd carbon system If you 
would care to know ore about it, write to-day to 


THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio 


CHARTER Gasoline Engine 
USED Bae fe 


Pertables 


Stationaries. 
Engines and Pumps. 








tm” State your I rer Needs a 
CHARTER GAS ENGINE CO., Box 148, STCRLING, ILL 
VUEVUVVeseses 
FUBULAR 
” DEVENS LAMP. 
@ ita ~ oF jer oF 
IT cives a clear, whit 
$i 8 like an 
gi IT throws the light s 
head from 20 to w 
iT Urns Ker 
@ DIETZ C1 


60 Laight Street, New 


ESTABLISHED 1840 aer2ed 


eae 


odaks 


do away with cumber- 


some plate-holders, 
heavy, fragile glass plates, 
dark- 


and bothersome 


slides. 


Just turn a Key— 


All Kodaks use our light-proof film cartridges | 
(which weigh but ounces, where plates weigh 
pounds) and can be loaded in dayligh Seven 
styles use cither plate r films. 


Kodaks, $5.00 to $35.00 


EASTMAN KODAK CO. 
N. Y. 


“electipare. Rochester, 









Warm 
Extremities, | 
Warm all over. | 





Warm, #trong, Dorable, Handsome, are our $3 Large 
i ves, by mail prepaid. The same | 
r Dollar-quarter genuine Mocha | 
re en, and our Dollar-half, 
iw | f intined ind stik-lined 
“aT rm ’ 
ust rated klet Glove Potnters” 
‘ x this paper. It will give 
of information atwut dress, driving and work 
Vv ves and mittens 
In Blac k Galloway a irisian For Coats and Robes 
we are headquarter Get ou Moth-Pr booklet 
Aloe onan “, #0 vat, bueetar wif coate 


In Custom Fur Tanning of ali kinds of brides aad skina: 
tug and Robe work; Taxidermy and Head Mounting 


we are at bome, Get our custom tan “ Folder.’ 


The Crosby Frisian Fur Co..1 16 Mill St., Rochester, N.Y. 










OF BRAINS 


GARS 





“MADE AT KEY-WEST.— 


These Cigars are manufactured under the most favorable climatic conditions and 
from the mildest blends of Havana tobacco. 
our brands would cost double the money. 
CORTEZ CICAR CO., KEY WEST. 


If we had to 
Send for Boo 


y the imported cigar tax 
et and Samples. 








we haven't half o 
the galv anized-iron business! 
Apollo Best Bloom, and 


not half the business ! ! 
Apollo Iron and Steel Company, Pittsburgh. 





ELECTRIC BANQUET LAMP 


with beautiful silk shade is the lat- 
est novelty for the home Can be 
carried around the bouse. No acids 
to spill. Power comes from_bry 
Batteries Christmas Pre- 
sent that would be appreciated. 
Price $3.0), silk shade, SO cts. extra 
We make other styles. 

Send for Catalogue and Price- 
list of General Electric Supplies 


JONES & SON CO., 
bal | i: Leselaude St... New York. 





STEEL ROLLS 


for fattening = for all purposes 
“-r Send for circulars. 
BLAKE & JOHNSON, 

P.O. Box 7, WATERBURY, CONN. 








All varieties at iowest prices. Best Kailroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Safes 
Sewing Machines, Bicycles, Touls, etc. Save 
Money Lists Free. CHICAGO SCALE CO.. Chicago. U1, 


Creamer’s Automatic 


PUMP GOVERNOR & RECEIVER. 


EKither borizontal or vertical. 
Adapted for all kinds of Factories, 
Hotels, Apartment Houses and 
Office Buildings. See illustrated 
article in SCIENTIFIC AMERICAN, 
December 3), 1899, pawe 420. 

"Send for Circular. 
Creamer Steam Specialties Co., 
Jansen Hasbrouck, Prop, 

1% Liberty Street, New Vork. 


7 rl "rT UN ‘ . . 
ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfoi med with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas a ae burners, ete. Contained in 
SCIENTIF AMERICAN SUPPLEMENT, Nos. 9S 

| 139%: 1007, 1012. PS ¥ 1015. 10 
103%. 1057. 1064. 1071. 107. 
1083. 1084. 1085, 1086. tivd. 1 
' 149 and 1150. Price 10 cents each, by 
this office, and all newsdeaiers. 
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. $2. 
mail, from 





On Monday morning, 
have on exhibition at 
the large cities, our 
machines.— marvel 


Janvary first, we shall 
our Branch Offices in all 
latest, improved writing 


in typewriter mechanism 


NEW MODELS 4 AND 5 


Superior in touch, 
and parmanency of 
and lef 


manifolding power, 
alignment. The right 


t hand movable marginal! stops and but- 


ton release devices are incomperable 


Write for new catalogue “B 


’ which 


illustrates and explains everything. 
Lars Tyrswarrer Co., Des Moines, lowa. 














Works, Camden. N. J. 








Fsrenenoons 


150 Varieties. For Sale by all Stationers. 
THE U2 a STEEL PEN CO. 


STEEL PENS 









Every Kind of Steel Pen for 
Every Kind of Hand. 
26 John St., New York. 












999999 999OO00008 


ON 8 


should have a copy of 
our new Catalogue of 
the best of Fine Me 
chanical Tools. It is 
Free. Ask for 

Fy Catalogue No. 168. 
ES $990 O099 90000008 


THI 


STARRETT 


COMPANY 


OOOO OOS- 66000008 


SIMPLIFY LABOR AND SAVE TIME. 





You can do both and have the satisfac 
tion of better and more accurate work if 
you are supplied with the 
Van liorman ** Duplex’ Milling Machine, 
which cuts at all angles. There is hardly 
any limit to the variety of cuts that can be 
made with this machine. The movable 
feature of the cutter bead insures a much 
wider range of work than is possible with 
other machines. Can be operated in any 
position from vertical to horizontal 

cP Circulars Free 


WALTHAM WATCH TOOL CO., Springfield, Mass, U.S.A. 





aT QT?" T Ton 
SENSITIVE LABORATO®Y BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. “be balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $12% balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SClEN- 
rivic AMERICAN SUPPLEMENT, No. 1184. Price 10 | 
cents. For sale by MUNN & Co., %1 Broadway, New 
York City, or any bookseller or newsdealer. 


| ICE BOATS—THEIR CONSTRUCTION 


and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
| used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMERICAN SOPPLE- 
MENT, No. 1, The same number also contains tbe rules 


| and regulations for the formation of ice-boat clubs, the | 


sailing and management of ice-boats. Price 10 cents. 


WOODWORKING MACHINERY.<> 


For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

2” Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

HE ECAN CO. 
327 to 347 West Front Street, 
CINCINNATI, Oxio. 


Calcium Carbide 


FOR EXPORT. 
E. A. NERESHEIMER, 
35 Nassau St., New York ci 
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STANDS THE TEST OF CONSTANT SERVICE 





Typewriter 





aay Seamans & Benedict 
327 Broadway, New York 






2. | we 






JANUARY 6, 1900. 








LATHES Foot Power, High Grade 


W. P. Davis Mach. Co., Rochester, N.Y. 





ASBERy 


FIRE-FELT 


PURE ASBESTOS 
REPLETE WITH L 





+ y > 

THE M¢ DERN ICE Y ACHT. —BY GEO. 
W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest anc best kinds of Ice Yachts of the 
latest, most approved formes. lliustrated with engrav- 
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. @24. Price 10 evnts. 
To be had at this office and of all newsdealers 


Powerful, Responsive, 
Durable and Efficient, 


“The Reeves” 
Variable Speed 
Countershaft 


for securing any speed without 
ehange of belt or loss of time. Es- 
pecially adapted for all kinds of Ltron- 
working Machinery, fron Lathes, 
Planers, Boring Mile, Shapers, ete.; 
Cement Machinery, Experimental 
Machinery--in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and a better 
grade of work can be produced 

<< a Send Diy handsomely illustrated 
catalogue “ 8S. A.” free. 


REEVES PULLEY CO. 
COLUMBUS, IND,, U, S. A. 




















TRADE MARK 


ECAMOI 
ALUMINUM PAINT. 


Latest Se of Aluminum. Looks like Frosted 
| Silver. ashable, Untarnishable, Water, Oil and 
Weatherproof. Durable, Fasily Applied. Bicycies, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, Statrons, Genera! Decoration, etc Sample 
bottle, by mail, for 2% cents 


THE AMERICAN PEGAMOID CO., 339 B’way, New York. 


Admiral 
Dewey’s 


letters will hereafter 
be written on a ball- 
bearing 


Densmore 


Typewriter, which has just been 
ordered for his Private Secretary. 














The Densmore is the only make with ball bearing 
typebars. Our free pamphlet shows the advantages of 
| ball bearings applied to the typewriter and offers food 

for thought. 

Main Office, 316 Broadway, New York. 

in all the principal cities of the world 


Salesrooms 


Che Scientific American 


PUBLICATIONS FOR 1900. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
Scientific American (weekly), one year, - = ao 
Scientific American Supplement (weekly), one year, 5.00 


Export Edition of the Scientific American (month- 
ly) in Spanish and English, - - - 3.00 
Building Edition of the Selentifie austen 
(menthly,, - - = = 280 


COMBINED RATES 
in the United States, Canada, and Mexico. 
Scientific American and Supplement, - - - 7.00 
Scientific American and Building Edition, - + 5.00 
Scientific American, Scientific American _Supple- 
ment, and Building Edition, - 
TERMS TO FOREIGN COUNTRIES 


The vearly yor prices of Scientific American 
publications to foreign countries are as follows: 
U.S English 





Money Morey. 

£ a. 4, 

Scientific American (weekly), - - -841.0 O18 5 

Scientific American Supplement (weekly) 6.00 148 
Building Edition of the Scientific Amer- 

| ican (monthly), - - - - 30 one 
Export Edition of the Scientific Amer- 

jean (monthly) in Spanish and English 3.00 012 4 


ComBinepd RATES TO FOREIGN COUNTRIES 


Scientific American and Supplement, - 88 i1Nn 
Scientific American and Building Edi- 

tion, - 68 169 
Scientific amare, Sclentine America 

Supplement, and Building Edition, - ” 11.00 252 


2?" Proportionate Rates for Six Months. 


The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


JESSOP'S, STEELS 


FOR TOOLS tla e rT 


PRINTIN G INKS 


The SCIENTIFIC AMERICAN is grineee with CHAS 
ENEU JOHNSON & CO.'S INK, 
8ta., Philadelphia, and (7 Rose St., 















Lombard 
opp. Duane, New York 





























